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ABSTBACT 

One of a series of training- manuals prepared for 
enlisted personnel In the Havy and Naval Beserve, this self-study 
package provides subject matter that relates directly to the 
occupational gualif ications of the Quartermaster rating. Contents 
include a 16-chapter text followed by a glossary, subject index, and 
the associated nonresident career course (.11 rea ding assi rgnaeplrs-and 
technical questions based upon each occupational standard in the 
respective assignment). Chapter headings are (1) The Quartermaster, 
(2K^Qaartermaster Batches, (3) Honors and Ceremonies, (4) Magnetic 
Compass and Gyrocompass, (5) Aids to Navigation, (6) Boles of the 
Boad, (7) Charts and Publications, (8) Time aind Timepieces, (9) 
Introduction to Navigation, (10) Dead Beckoning and Piloting, (11) 
Electronic Navigation, (12) Celestial- Navigation, (13) Tides and 
Currents, (14) Heather, (15) Maneuvering Board, and (16) 
Communications. (HD) 
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PREFACE 



This Rate Training Manual and 
form a self-$tudy package that will enable ambitiouis Quartermasters to help 
themselves fulfill the requirements of their rating. Among these requirements 
a*-e the abilities to stand watch as a&dstants to the officer of the deck and to 
the nainigatOT and perform ship control, navigation, and 

• biitee watc^^^^ correct, use and stow navigationa] and 

and oceanographic charts; maintain navigr^tional 
ih^truniei^^^^ correct navigational time; render "honors and 

ceremonies* ' in accordance with national observance and foreign customs; 
send and receive v;Aial messages; and serve as petty officers in charge of tugs, 
self-propeUe^ and pther yard arid district craft- 

Desic^ed for jn(U^ and not formal classroom instruction, the 

RTM inrqyides subject ma^^^ relates directly to the occupational 
qualifications of the Quartermaster rating. The NRCC provides the usual way 
of satisfying the requirements for completing the RTM, The set of 
a^iipDn^fcntS" in rfe^t?ROe^dud^^ag ning obj ee tive^ and supporting items 
dc8igiie4 to lead students through the RTM, 

This training manual iand nonresident career course was prepared by the 
Naval IMucation and Training Pro Development Center, Perisacola, 
Florida, PwntlietniiefofT^aval Education and Training. Technical assistance 
was provided by the Defense Mapping ^ency Hydiographic Center; U.S. 
Naval Observatory; Service School Command (QM School), Orlando, Florida 
and San Di^o, California; and United States Naval Academy. 
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THk UNITED STATES NAVY 

, ■ /' ■• • • ■ ■ ' ■ ■ 

GUARD8AN dF C^Ur COUNTRY 

The United States Navy is respoinsible for maintaining control of the sea 
and is a ready force on watch at horpe and overseas, capable of strong 
action to preserve the peace or of iristant offensive action to win in war. 

It is upon the maintenance of this cini^ol that our country's glorious 
future depends; the United States' Navy exists to make it so. 
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WE SERVE WITH HONOR 

Tradition, valor, and victory are the Navy's heritage from the past. To 
these may be added dedication, disciplinie. and vigilance as the watchwords 
of the present and the future. ' 

At home or on distant stations we serve with pride, confident in the respect 
of our country, our shipmates, and our.f amilies. 

Our responsibilities sober us; our adversitiesjtrengthen us. 

Service to God and Country is our special privilege. We serve with honor. 



THE fUTURE OF THE NAVY 



-The^Navy will always employ new weapons, new techniques and 
greater power to protect and defend the United States on the sea, u rider 
the sea, and in the air. 

. ' • ■ . .. ■ ; .] '■' ■ . ■■ 

Now and in the f^tjire. comrol of the sea gives the United States her 
greatest advantagjs for the maintenance of peace and for victory in war. 

Mobility, surprisej, dispersal, and offensive power are the keynotes of 
the hew Navy. The roots of the Navy lie in a strong belief in the 
future, in continued dedicattonTto our tasks, and in reflection on our 
heritage from the past. 

Never have our opportunities and our responsibilities been greater. 
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THE QUARTERMASTER 



; / .j ^Il^ manual has been prepared 

Naval Rcsem: 

v^i^ for adv^cement to the rates 

and Quartermaster 2. The 
IQuB^^ as a guide iii the 

^^^^ Enlisted 

dassiflcatiom and 
iOc^ 18068-D. 
^3t^i^^ after this revision are not 

this chapter. • gives 
structure, the 

iQiii^^ that will 

for advancement and 
1^1^^^ duties as a Quartermaster, 

:i&md:|i^^ to make the best use of 

Therefore^ it is strongly 
^^^^w^yp^^ study this chapter 

beginnmi intensive stiidy of the 

Ife^l:--' ' ■■ ' ■'■■■r- '-' ■ .. 

maiii types of ratings in the present 
^•iijiE^^ are general ratings and 

^S^l^ce ratings. 

ifT^^tS^N^ identify broad 

;;^|CKX^^ jfields of related duties - and 
)^J|f|ihc^^ include service 

l||ratfai^^^^ not- Both Regular Navy and 

^jj^Wtival ^ iriay hold ceneral 

Biitihgsr;: . , ^ 

J Y " SERV^ identify subdivisions 

i ;ot;i^ within a general rating. Although 
i /semoe^^^ ra at any petty, officer 

JJ lwd, they are most common at the P03 and 



P02 le.v?;ls,. Both Regular Navy and Naval 
Reserve personnel may hold service ratings. 

QUARTERMASTER RATING 



Tlie Quartermaster rating is a general rating 
•at all petty officer levels. Among the many 
duties required of a QM are those connected 
with navigation, steering and ship control, 
communications, weather, recordkeeping, and 
supervision of personnel. 
S Quartermasters are assigned to all combatant 
sKips^^^and to all but the smallest types of 
auxiliajy vessels. Ashore, Quartermasters are 
assigned to signal staticnsi weather stations, and 
smaU craft imits; or they in^y be ar^gned Jo 
general : duties, such as master-at-arms or 
ceremonial guard. v 
_ A 2 will 

istahd watches ort the bridge as the assistant to 
the officer of the deck (OOD), To function 
effectively as his assistant, yoii must know his 
duties nearly as well as your own. As QM of the 
watch, you >wll sr^^hd your duty tune in the 
limelight and, for this reason, you must meet 
standards of appearance and performance that 
are more exacting than those of any other 
department on board. 

la^ECIAL QUALIFICATION 

Figure 1-1 gives a more detailed view of the 
requirements for advancement of active duty 
personnel; figure 1-2 gives this information for 
inactive duty personnel. Remember that the 
standards for advancement can change. Check 
with your division officer or training officer to 
be sure that you know the most recent 
standards. 
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REQUIREMENTS^^ 



8ERVXCE 



El to E2 



SCHOOL 



V 



/PRACTICAL 
FACTORS 



PERFORMANCE 
TEST 



4 moB. 
service 

OX' 

comple- 
tion of 
Rccruif 



E2 to E3 



8 mos. 
as E-2. 



Recruit 
Tralnlitg. 
(CO. 
nr. ay ad- 
vance up 
to 10% 
pf gradu- 
ating 
class,) 



Local) y 
prepared 
check- 
- offs. 



# E3 
to E4 



6 nios. 
as E-3. 
? years 
time in 
service. 



Glass A 
for PIW, 

Dr3, 

183, 

AM£ 3, 
HM 3, 
FN 3, 
FTB 3, 
MT3, 



#E4 
toE5 



12 mos. 
as E-4. 
3 years 
time in 
ser;ice. 



E5 

to E6 



24 mos. 
as E-5. 
6 years 
time in 
service. 



\E6 
to E7 



36 mos 
asE-6. 
9 years 
time in 
service. 



tE7 
to E8 



Navy 
School 
for AGC, 
MUC, 
MNCtf- 



36 mos. 
as E-7. 
8 of 12 
years 
time in 
service 
must be 
enlisted. 



f E8 
to E9 



36 mos. 
asE-8. 
10 of 15 
years 
time in 
service 
must be 
.enlisted.__ 



Record of Pi^actical 
completed for 



Factors, NavEdTra 1414/1, must be 
E-3 and all PO advancements. 



. ENLISTED 
PERFORMANCE 



EXAMINATIONS 



RATE TRAINING 
MANUAL (INCLUD- 
ING MILITARY 
REQUIREMENTS) 



AUTHORIZATION 



As used by CO 
when approving 
.adv^ncenrient; .... 



Locally 
prepared 
testB. 



Sec 
below. 



Specified ratings must complete 
applicable performance tests be- 
fore taking examinations. 



Counts toward performance factor credit In ad- 
vancement multiple. 



Navy-wide examinations 
required for all PO 
advancements. 



Navy-wide selection board. 



Required for E-3 and all PO advancements, 
unless waived because of . school comple- 
tion, but need not be repealed if identical 
course has already been completed. See 
NavEdTra 10052 (current edition). 



Coinmanding 
Officer 



Nonresident career 
courses and 
recommended 
reading. Sec 
NavEdTra 10052 
(current edition), 



NAVEDTRA PRODEVCEN 



^ All advancements require commandin^ipfncor's recommendation, 
t 3 years obligated service required for E-7, E-8, and E-9. 
# Mllita:ry leadership exam required for E-4 and E-5. 
For E-2 to E-3, NAVSDTRAPRODEVCEN exams or locally prepared tests may be' used. 
Ti Waived for qualified EOD personnel. 



Figure 1-1 .-Active duty advancement requirements. 
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REQUIREMENTS * 



TOTAL TIME 
IN GRADE 



TOTAL TRAINING 
DUTY IN GRADE t 



PERFORMANCE 
^ TESTS 



DRILL 
PARTICIPATION 



PRACTICAL FACTORS 
(INCLUDING MILITARY 
REQUIREMENTS) 



irate training 
manual (including 
militAhy require- 



El to 
E2 



4 mos. 



14 days 



E2 to 
E3 



8 mos. 



14 days 



E3 to 
E4 



6 mos. 



14 days 



£4 to 
E5 



E5 to 
E6 



12 mos 



14 days 



24 mos. 



28 days 



E6 to 
E7 



36 mos. 

with 

total 

Syrs 

service 



42 days 



E8 



36 mos. 
with 
total 
12 y» 
service 



42 dayo 



E9 



24 mos. 
with 
total 
15 yn 
service 



28 days 



Specified ratings must complete applicable, 
performance tests before taking examination. 



Satisfactory participation as a member of a drill unit 
in accordance with BUPERSINST 5400.42 series. 



Record of Practical Factors, NavEdTra 1414/1. must 
be completed for all advancements. 



Completion of applicable course or courses mus.t be entered 
in service record. 



EXAMINATION 



AUTHORIZATION 



Standard Exam 



Commanding 
Officer 



Standard Exani" " ' 
requii^d for all PO 
advancements. 
Also pass 

Military D^adership Exam 
for E-4 and E-5. 



Standard Exaip, 
Selection Board. 



NAVEDTRAPRODEVCEN 



♦Recommendation by commanding officer required for all advancements, 
t Active duty periods may be substituted for training duty. 



Figure 1-2.— Inactive duty advancement requirements. 
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Note in figures ; M and 1-2 that certain 
specified ratings must o complete applicable 
performance tests to be eligible for 
advancement. Quartermaster is one such rating. 
At the E-4 level. Quartermasters must 
'demonstrate their ability to transmit and receive 
code groups by flashing light at 6 groups per 
minute; transmit and receive plain language 
messages by fla^mng light at 8 words per minute; 
a^d transmit and receive plain language messages 
by semaphore at 8 words per minute. 

LEADERSHIP 

As you advance m the Quartermaster rating, 
you will have more responsibility and authority. 
You will be required to exercise more leadership 
than so far has been required of you. You must 
learn how to handle men. You must set high 
standaids so that your men will follow your 
example. The type of PO you are, your personal 
behavior and attitude toward your job, and your 
professional advancement will influence the type 
of work your men do. 

Information on the practical application of 
leadership and supervision may be obtained 
from the current revision of Military 
Requirements for Petty Officers 3&2. 
NAVEDTRA 10056. 

THE NAVY ENLISTED 
ADVANCEMENT SYSTEM 



Many of .the rewards of Navy life are earned 
through thii advancement system. The basic 
ideas behind the system have remained stable for 
many years, but specific portions may change 
rapidly. It is important that you know, the 
system and follow changes carefully. BUPERS 
Notices 1418 will normally keep you up to date. 

The normal system of advancement may be 
easier to understand if it is broken into two 
parts: 

1. Those requirements that must be met 
before you mayo be considered for advancement. 

2. Those factors that actually determine 
whether or not you will be advanced. 



QUAUFyW FOR ADVANCEMENT 

In general, to QUALIFY (be considered) for 
advanceir.ent, you must first: 

1. Hiive a certain amount of time in pay 
grade. 

2. Demonstrate knowledge of material in 
your mandatory- rate training manuals by 
achieving a suitable score on your command's 
test, by successfully completing the appropriate 
NRCCs or, in some cases, by successfully 
completing an appropriate Navy school. 

3. Demonstrate the ability to perform all 
the practical requirements for advancement by 
completing the Record of Practical Factors, 
NAVEDTRA 1414/1. 

_ 4. Be recommended by yonr commanding " 
officer. 

5. For petty officer third and second 
candidates ONLY, demonstrate knowledge of 
military 'subjects by passing a locally 
administered ^ MILITARY/LEADERSHIP 
examination based on the naval standards for 
advancement (from NAVPERS 18068 series). 

6. Demonstrate knowledge of the technical 
aspects of your rate by passing a Navy wide 
advancement examination based on the 
occupational standards applicable to your rate 
(from NAVPERS 18068 series, those standards 
listed at and below your rate level). 

If you meet all of the above requirements 
satisfactorily, you become a member of the 
group from which advancements will be made. 

WHO WILL BE ADVANCED? 

Advancement is not automatic. Meeting all ' 
of the requu-ements makes you eligible but does 
not guarantee your advancement. Some of the 
factors that determine which persons, out of all 
of those QUALIFIED, wiU actually be advanced 
in rate is .the score made on the advancement 
examination, the length of time in service, the 
performance marks earned, and the number of ^ 
vacancies being filled in a given rate. 

If the number of vacancies in a given rate 
exceed the number of qualified personnel, then 
ALL of those qualified will be advanced. More 
often, the number of qualified people exceeds 



m 
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I^tite^yac^iv^ the Navy has 

l^v^eid^ those who are 

jpffiST^ This procedure is based on 

:; 4Q?tabining three persoimel evaluation systems: 

(Annual evaluation and Cu 

J Personnel t esting systenf\ (Advuicement 
examiniation score- with some credit . for 
passing previous advancement exams) 
Longevity (seniority) system (Time in rate and 
time in service) 

/■■■■■ ■.-^^ ■ . ■ I 

Simply, credit is given for how much the 
indiyidual: has achieved in the three; areas of 
.perforniance, knowledge, and seniprity. A 
wmposite^ kno.>^^ 

generated from these three factors. AlT of the 
candidates who have PASSED the ejCamination 
advancement population are then 
placed on one list. Based on the final multiple 
score, the multiple score 

is/rankcfd afm on, down to the person 

lyith thie lowest multi score. For /E4, E5, and 
J|6^ ad^ are; then issued, 

Ijieigimra of the list, for the number 

of peispiis fill the existing vacancies. 
jCandi<ktes vw miiltiple scores 

3re hi{|h enough will be designated jPASS SELBD 
/EEIG (Pass Selwtiotf ^^^^^ Eligible). This 
/means that their names will be placed before the 
(3rief Petty Officer Selection Board, a SUPERS 
board charged with considering all so designated 
eligible candidates for advancement to CPO. 
Advancement authorizations for those being 
advanced to CPO are issued by this board. 



Who, then, are the individuals who are 
advanced? Basically, they are the ones who 
achieved thejnosLin preparing for advancement. 
They were not content to just qualify; they 
went the extra mile in their training, and 
through that training and their work experience 
they developed greater skills, learned more, and 
accepted more responsibility. . 

* 

While it cannot guarantee that any one 
person will be advanced, the advancement 
system does guarantee ,that all persons within a 
particular rate will compete equally for the 
vacancies that exist . 



HOW TO PREPARE FOR ADVANCEMENT 

What must you do to prepare for 
advancement? You must study the standards for 
* advancement, work on the practical factors, 
study the required rate training manuals, and 
study other material lhat is required for 
advancement in your rating. To prepare for 
advancement, you will need to be familiar with 
(I) the Manual of Navy Enlisted Manpower and 
Personnel Qassiflcation and Occupational 
Standards, (2) the Record of Practical Factors, 
(3) a NAVEDTRA publication called 
Bibliography^ for Advancement Study, 
NAVEDTRA 10052, and (4) appUcable rate 
training manuals. The following sections 
describe them and give you some practical 
suggestions on how to use them in preparing for 
advancement. 

Occupational Standards 

the Manual of Navy Enlisted Manpower and 
Personnel Qossifications and Occupational 
Standards, NAVPERS 18068-D contains the 
rating occupational and naval standards for 
advancement to each pay grade in' section. I. 
Gohtained in section II is the Navy fiiilistjed 
Qassiflcation Codes. This manual replaces the 
"quals manual" and the NEC manual. 

NAVAL STANDARDS are requirements 
; that apply to all ratings rather than to any one 
r particular rating. Nav^ requirements for 
advancement to third class and second class 
petty officer rates deal with military conduct, 
naval organization, military justice, security, 
watchstanding, ?ind other subjects which are. 
requliod of petty officers in all ratings. 

OCCUPATIONAL STANDARDS are 
requirements that are directly related to the 
work of each rating. 

Both the- naval requirements and the 
occupational standards are divided into subject 
matter groups; 

You are required to pass a Navywide 
military /leadership examination for E-4 or E-5, 
as-appropriate, before you take the advancement 
examinations. The military /leadership 
examinations are administered on a schedule 
determined by . your commanding officer. 
Candidates are required to pass the applicable 
. military /leadership examination only once. Each 
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: i of these examtoations consists of 100 questions 
- ^ on information contained in Military 

^ ^ Requirements for Petty Officers 3&2, 
^ NAVEDTRA 10056 (current edition) and in 
other pubKcations listed in Bibliography for 
Advancement Study y NAVEDTRA 10052 
(current edition). 

The Navy wide occupational examinations 
for pay grades &4 and B-5 will contain 150 
- questions related to occupational areas of your 
rating. If you are working for advancement to 
second class, remember that you may be 
' examined on third class standards as well as on 

, second class standards. 

NAVPERS 18068-D is . kept current l.y 
\ means of annual clianges. The occupational 
^_stinfeuLdsi^^ 

this training manual were cunent at the time the 
manual wcs printed. By tlie time you are 
studying this manual, however, the standards for 
your rating may hare beeh changed. Never trust 
any set of standards until you have checked it 
against aji UP-TODATE copy of NAVPERS 
18068-D. 

Record of Practical Factors 

Before you can take the Navywide 
exammation for advancement, there miist be an 
entry in" your service record to show that you 
have qualified in the naval and occupational 
standards. The RECORD OF PRACTICAL 
FACTORS, mentioned earlier, is used to keep a 
record of your practical factor standards. This 
form is available for each fating and lists both 
military and occupational factors. As you 
demonstrate your ability to perform each 
practical factor, appropriate entries are made in 
the DATE and INITIALS columns by youi^ - 
supervisor or senior petty officer. 

Changes are^made^periodically to the Manual 

of Navy Enlisted Manpower and Personnel 
Qassiflcatiohs arid Occupational Standards and 
revised forms of NAVEDTRA 1414/1 are 
provided when necessary. Extra space is allowed 

" on the Record of Practical Factors for entering 
additional practical factors as they are published 
in changes to NAVPERS 18068-D. The Record 
of Practical Factors also provides a space for 

^recording demonstrated proficiency in skills 
which are within the general scope of th^rating 



but which are not identified as minimum 
occupational standards. 

Until completed, the NAVEDTRA 1414/1 is 
usually held by your division officer, after 
completion, it is forwarded to the personnel 
office for insertion in your service record. If you 
are transferred before qualifying in all practical 
factors, the incomplete form should be 
forwardpd with your senrice record to your next 
duty station. You can save yourself ^ lo of 
trouble by making sure that this form actually i^ 
inserted in your service record before you are 
transferred. If the form is not in yout service 
— recordrrounm^ay-be'^fieqlilrM'l^^^^^ 

again and requalify in the pwctical factors which 
have already been, checked off. 

NAVEDTRA 10052 

The Bibliography for Advancement Study. 
NAVEDTRA 10052 (revised), is a very 
important publication for any enlisted person 
preparing for advancement. This Bibliography 
lists required and recommended Rate Training 
Manuals and other reference material to be used 
by personnel working for advancement. 
NAVEDTRA 10052 is revised and issued once 
each year by the Naval Education and Training 
Support Command. Each revised edition is 
identified by a letter following the NAVEDTRA 
number. When using this publication, be SURE 
that you have the most recent edition. When 
you are preparing for advancement, check to see 
whether changes have been made in the 
standards for your rating. 

The required and recommended references 
are listed by pay grade in NAVEDTRA 10052. 
If you are working for advancement to third 
- class, -study-the-materialHthat-is-4iste(Hcr thh-d — 
class. If you are working for advancement to 
second class, study the mateii J that is listed for 
second class; but remember that you are also 
responsible for the references listed at the third 
class level. 

In using NAVEDTRA 10052, you v^ill 
notice that some rate training manuals are 
marked with an asterisk (*). Any manut! 
marked in Jhis way is MANDATORY-that is, it 
must be completed at -the indicated rate level 
before you can be eligible to take the Navywide 
examination for advancement. Each mandatory 
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manual may be completed by (1) passing the 
appropriate nonresident career course that is 
-on-the-mandatoi^ training-4nanual;L(-2)- 
, passing locally prepared tests based on the 
infonriatioxi given in the training manual; or (3) 
in some cases, succ^^ssfully completing an 
appropriate Navy sch;>:^l 

Do not oveilook tin- section of NA\^DTRA 
10052 which lists the required and 
recommended references relating to the military 
standards for advancement. Personnel of ALL 
ratings must complete the mandatory military 
requirements training manual for the 

to advance. 

The references in NAVEDTRA 10052 which 
are recommended but not mandatory should 
also be studied carefully. ALL references listed 
in NAVEDTRA 10052 may be used as source 
material for the written examinations, at the 
appropriate rate levels. 

. Rate Training Manuals 

As a result of the establishment of the Naval 
Education and Training Support Command 
under the Chief of Naval Education and 
Training, new editions of rate training manuals, 
nonresident career courses, curricula, and other 
training publications formerly designated by the 

'. abbreviations NAVPERS are being designated 
NAVEDTRA. This training manual, for 
example, is NAVEDTRA 10149-F, which 
means that is a publication of the Naval 
Education and Training Support Command and 
succeeds a manual designated NAVPERS 
10149-E. 

In this chapter and elsewhere in this nunual, 
training publications which already carry the 
new abbreviations are so listed; those not yet 

- ;ehanged are Kstedasl^IAVPERS numbers; 

There are two general types of rate training 

- manuals. RATING MANUALS (st^ch as this one}- 
are prepared for most enlisted ratings. A rate 
training manual gives information that is directly 
related to the occupational standards of ONE 
rating. SUBJECT MATTER manuals or BASIC 
manuals give information that applies to more 
than one rating. 

Rate training manuals are revised from tirne 
to time to keep them up to date technically. The 
revision of a rate training manual is identified by 



a letter following the NAVPERS, NAVTRA, or 
NAVEDTRA number. You can tell whether any 
— particular-copy-of-a trainmg manua? is the latest 
edition by checking the NAVPERS, NAVTRA 
or NAVEDTRA number and the letter following 
this number in the most recent edition of List of 
Training Manuals and Correspondence 
Courses, NAVEDTRA 10061. (NAVEDTRA 
10061 is actually a catalog that lists all current 
training manuals and nonresident career courses; 
you will find that this catalog is useful in 
planning your study rrogram.) 

..^..JEagh .time. ajcatejraining manual is jevised^iL^ 
is brought into confonnance with the official 
publications and directives on which ix is based; 
but during the life of any edition, discrepancies 
between the manual and the official sources are 
almost certain to arise because of changes to the 
latter which are issued in the interim. In the 
performance of your duties, you should always 
refer to the appropriate official publication or 
directive. If the official source is listed in 
NAVEDTRA 10052, the Naval Education and 
Training Program Development Center uses it as 
a source of questions in preparing the fleetwide 
examinations for advancement. In case of 
discrepancy between any publications listed in 
NAVEDTRA 10052 for a given rate, the Naval 
Education and Training Program Development 
Center will use the most recent material. 

Rate training manuals are . designed to help • 
you prepare for advancement. The following 
suggestions may help you make the best use of 
this manual and other Navy training publications 
when yoti are preparing for advancement. 

1 . Study the naval standards and the 
ocogational sundards for your rating before 
you study the training manual, and refer to 
them frequently as you study. Remember, you 
are studying the manual primarily to meet these 
standards. 

2. Set up a regular study plan. It will 
probably be easier for you to stick to the same 
time each day. If possible, schedule your 
studying for a time of day when you v/ill not 
have too many interruptions or distractions. 

3. Before you begin to study any part of 
the manual intensively, become familiar with the 
entire book. Read the preface and the table of 



fefpM^ the index. Look at the 

^p|?|pp^ through the book without 

ll^^j^ the aiustrations 

|^|;^:: and: there as you see things 

the training manual in more 
* is oigani^d. Look at the 

chapter by 

^M<^^ the headings, and 

will give yoii a clear 
^5 ^? I^^ book. As 

^l^^i you ibo^ in this way, ask 
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What dp I need to learn about this? 

do I already know about this? 
v^How is this information related to information 
given in other chaptei^? 

How is this information related to the standards 
for advancement? 

5/ When you have a general idea of what is 
in the trainihg manusd arid how it is organized, 
fill in^^^ intensive study. In each 

study period, try to, cover a complete unit-it 
may be a chapter, a'section of a chapter, or a 
suteection. The amount of material that you can 
cover at 'one time will vary. If you know the 
subject iwiell, or if the material is easy, you can 
cover quite a lot at one time. Difficult or 
unfamiliar material will require more study time. 

6l ln studying any one unit -chapter, 
section, qr subsection— write down the questions 
that occur to you. Many people find it helpful 
to make a written dutlirie of the unit as they 
study, or at least to write down the most 
; important ideas. 

7; As you study, relate the information in 
the training manual to the knowledge you 
already have. When you read about a prpbess, a 
skiU, or a situation, try to see how the 
.information ties in with your own past 
experience. 

8. When you have finished studying a unit, 
take time out to see what you have learned. 
Look back over your notes and questions. 
Maybe some of your questions have been 
answered, but perhaps you still have some that 
are not answered. Without looking at the 
training manual, write down the main ideas that 
you have gotten from studying this unit. Don*t 
just quote the book. If you can't give these ideas 



in your own words, the chances are that you 
have not -really mastered the information. " 

9. Use nonresident career courses whenever 
you can. The noiiresident career courses are 
based on rate training manuals or on other 
appropriate texts. As mentioned before, 
completion of a mandatory rate training manual 
can be accopiplished by passing a nonresident 
career course based on the rate tr^nijig manual. 
You will probably find it helpful to take other 
nonresident i^areer courses, as well as those 
based on mandatory trainmg manuals. mg a 
nonresident career course helps you tp inaster 
the information gi ven in the training manual , 



and also helps you see how much you have 
learned. 

10. Think of your future as you study rate 
training manuals; You are working for 
advancement to third class or second class right 
now, but someday you will be working toward 
higher rates. Anything extra that you can learn 
how will help you both now and later. 



SOURCES OF INFORMATION 

Besides training manuals, NAVEDTRA 



10052 lists official publications oiiTwhlch you 
may be examined. You should not only study 
the sections required; but should become as 
familiar as possible with all publications you use.^ 

One of the most useful things you can learn 
about a subject is how to find out more about it. 
No single public^on can give you all the 
information you-rieed to perform the duties of 
your rating. You should learn where to look for 
accurate, authoritative, up-to-date information 
on ali subjects related to the naval requirements 
for advancement and the occupational standards 
of your rating. 

Some of the publications discussed here are 
subject to change or revision from time to 
time— some at regular intervals, others as the 
need arises. When using any publication that is 
kept current by means of changes, be sure you 
have a copy in which all official changes have 
been entered. / 

Official publications and directives carry^ 
abbreviations and numbers which identify the 
source of the document and its subject matter. 
An abbreviation designates the publisher (e.g., 
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are 



. ... discussed in ;tlUs manual: ACPs 418," 

Mi^W^ic^ 9;>::Vbl: 'arid ■. 'II;; 

P^Kn^rtrtg^ BoMd^iM^ No. 21/>;The 
giifatcRiOffiijer?^^ 

^^^otini^; imii^ (Hobbs) Vol. I 

i4)s^|m(^ ; ' of : ; this • training ' course 

l^lEWJaJe^ feei a need to know more . 

^jndiej^|a^^ should 

If^j^r!:^ These books 

aiomd; j^^^^ available aboard your ^p. If 



^^^^^^^ films availabk to naval personnel 

are a Valuable source of supplementary . 
information on many technical subjects. 
Training ^ are listed in the United States 
Navy Film Catalog, NAVAIR 10-1-777, 
pubUshed 1 July 1971. Copies ma^^^ 
in accordance with the JVov;^ Stpck List, of 
Farms and Publications, NAVSUP_^602. 
Supplements to the Film Catalog are distribute d 
to catalog Aolders. ~ ""7 
- \Wien selecting a film, note its date of issue 
listed in^^^ t^^^ As you know, 

procedures sometimes change rapidly. Thus 
some films become obsolete rapidly. If a film is 
obsolete only in part, it may sometimes be 
shoWn effectively if before or during its showing 
you carefully point out to trainees the 
prc Kredures that have jhan^d. For t^^^^ 
you are showing a fifin tb^^ 
take a look at it in advance if possible so that 
you may spot material that may become 
obsolete and verify current procedures by 
looking them up in the appropriate sources 
before the formal showing. 



METRIC SYSTEM 

The Metric System Single-Subject Training Manual and its associated 
OCC-ECC form a self-5tudy package (NAVEDTRA 475-01-00-75) to train 
Navy personnel in conversion from the U.S. Customary System to the 
^International System (SI). Order the SSTM by stock number 
0507-LP-475-0000 from NPFC, Philadelphia, PA. and the OCC-ECC by 
NAVEDTRA 475-01-00-75 from NAVEDTRAPRODEVCEN, Pensacola, 
Florida, 32559. * 
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'''^^^"IMglW^ riavigationv ! 

1;;? book and examine 

: tt^ over the deck log 

V er^esf of ^ and see if there is 

^ i ;knyttiing peii^^ then report 

jifRcially to the OOD that you have relieved the 

i ^^ci^^foi^ general situation, 

ypu^^^^ of what is 

fbUdtyys^:^^ give you an idea of some of the 
: information ycu must ^k^^ when you stand 
watch. How mucK information you need 
dependf to some degree on whether you are 
anchored, ; at sea, alongside, or in soiTie~ofBeF 
situation. ' 

First (arid most important), as the 
quartermaster of the watch, you serve as the 
assistant to the OOD. In this capacity you are 
very close to events occurring on the bridge and 
at other stations: Your nearness makes it 
possible for you to observe the watch personijel 
and the jobs they are performing. Frequently, 
the officer of the deck is involved in a problem 
of maneuvering or navigation, and may fail to 
notice the omission of small details in the ship's 
daily routine. Pages from the ship's organization 
book, listing the routine of the day, are available 
,,in the pilothouse. It is an important part of your 
job as quartermaster of the watch to remjnd 
people concerned when the time approaches for 
performing each detail. ' 

'iVhen standing watch, you should observe all 
instruments and equipment that register and 
perform significant functions. If, for instance, 
the steersman wanders off course, you should, 
by your observation of the compass, be the first 
to discover what happened. This incident should 



^ ;i^uia^ 

:;fc«" aihy 
He also 

....-:^.....>.^VS-.':.-.^-. : — ^ , UnUSUaf 

f to 

W^'^^^ of 

watch, or 

^^vim^^ puipose of 

^^P^S^k; to the safety of ihe ship and 

J;gol€|n^ all membere of the. watch 

fM^lM^^ of this chapter to familiarize 

personnel, bridge 
#??f»4l>n^«rt^^^^ a Quartermaster 

O jpeifprm^ standing quartermaster watches. 



UNDERWAY 

When you relieve the watch, make sure you 
obtain any special information the man you 
relieve may have for you. Such information 
includes verbal orders to the wheel that still are 
standing, steering peculiarities due to unusual 
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|p||!|rejp>orted^^^ OOD immedjately. The 

l-I^Maiometer is another instnunent that you should 



„ ^ The baromcvter readings are 

P||iwrtcr^ log every hour. Other 

ll^yteb^^ should observe closely are 

l^^^itlw recorder and 

Ij: /; Anything that might aikct 

ittie ihip the OOD. 

Il^ r : V T of the ship's motive 

l^v^ IKwerplaiit must be known at all times. 
^^^ yVTidermy^ the boilers and engines in use must 
be recorded. 

^ V As watch quartermaster you must know 
your ship's standard speed and how many 



book, the morning call book, and the magnetic 
compass record. 

The morning call book contains a list of the 
people who are to be called early. When you 
relieve the midwatch, take a look at the call 
book at once and note the time the earliest call 
is to be made. Because you shouldn't leave the 
bridge during your watch, the calls should be 
made by the messenger, but you are responsible 
for keeping the messenger informed. 

The captain's night order book contains a 
summary of the duties of the bridge watcji. 
Althougli actually addressed to the officer of the 
d£ck, its contents must be equally familiar to his 



revohitions per minute are required to make 
standard speed. Naturally, you must know the 
speed she is making presently, her base course 
by steering, standard and gyrocompass, and her 
present course.' 

Check to see that the required running lights 
and auxiliary lights are on at night. If you have 
the watch at sunrise or sunset, turn the i-squired 
.lightsion or off at the proper instant. Having the 
proper lights on is a must for every naval vessel.- 
Acknowledge of l^ts enables you to determine 
the direction another ship is traveling. If the 
wrong ligjits are used, your ship may become 
endangered; For correct ship's lights, refer to 
chapter 6 of this tndning manual. 

As quartermaster of the watch, you should 
know the cruising formation of the ship, and tlie 
name 'imd location of the other, ships present. 
You must know your ship's relative position in 
formation, and check.it repeatedly during the 
watch. You should know how-to work basic 
maneuvering board problems. The maneuvering 
board problems are essential in determining 
cpurses and speeds to use if the formation is 
altered. 

Find out which boat is designated ready 
lifeboat, and learn the plan for manning it. 

Always arrive on station at least 15 minutes 
ahead of the scheduled tune for relieving the 
ivatch: nothing is more aggravating than a late 
relief More important, you must obtain much 
information about the general situation before 
you can assume responsibility. 

You must be able at all times to locate the 
various notebooks and records you are to use 
during the watch. These record books include 
tjiie ship's deck log, the captain's night order 



assistant, the quartermaster of the watch. 
Standing orders usually are posted inside the 
front cover of tlie night order book. Each day, 
on a separate page the captain ijiserts a 
description of the general situation at the end of 
that day and any special orders (called current 
orders) that apply to succeeding watches. 

The OOD and usuaUy the JOOD, CIC watch 
officer, and CIC watch supervisor arc required to 
initial the current nigiit orders to signify they 
have read and understand them. When you 
check the orders, be sure you are looking at the 
correct page. It has happened that wrong pages 
have been read, iii.d the resulting troubles Danger 
serious. For thi:5 reasovi, always check the date 
of the current orders you are inspecting. Shortly 
in advance of the time for the officer of the 
deck to execute the orders directed to him in 
the night order book, it . is advisable lo remind 
him of this duty. 

You must also be able to find the apparatus; 
you are to use-engine order telegraph, rpm 
indicator, echo depth sounder, barometer, 
bearing circle, stadimeter, light switches, and 
controls for any electrical signal equipment 
operated from the navigation and signal 
bridges-even under conditions of total darkness. 



INPORT 

The quartermaster of the watch (when 
assigned) will perform duties assigned him by 
the officer of the deck and in accordance with 
the instructions of the navigator. He will be 
responsible to the officer of the deck for making 
entries in the deck log. He will also execute 
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^^gapH^^ liave the compass 

for 

^pD6|p5:i<^^ trip tb another 



iff One- 



of jrour i^^ as ihe 

isj to sce^v^ You 

iiii^ the 

^^!^!^^ deep 

the watery detect tlie 

fit?t^T^ when 

^ci^^ ;p<?ssibiK^ 

or jtia^?(^ 

put over at 

l^i^^jl^ Repeated bearings and 

langra m You must report to 

th(b pop aiv indication of a drag, eveh though 
it^ is oiiiy a siispidon; Vbu learn tb 

distinguish betwepri a change of bearing caused 
by a swing, and the actual change due to 



. ... action must be taken when the 

aiichbr starts to drag. It may be necessary only 
toN^^ good bite. In a 

anchorage or near a lee shore of shoal 
water, however, another anchor must be 
dropped at once. Preparations usually are made 
Tot getting underwa[y, and emergency signals are 
made , to warn ships to leeward of downstream 
that they may have to maneuver out of the way. 

If your ship is moored with two anchors, 
you must know whether a swivel is in use. If 
not, or if the swivel is not functioning property, 
you must keep record of how the ship swings so 
you can inform the OOD befwe the chain 
becomes fouled. This action entails a knowledge 
of the state of the tide. If you are moored 
alongside, you must know what lines are in use, 
whether they are doubled up, and whether they 



Are taut or slack. If yoiir ship is one of a nest, 
you must know which sliip in thie nest has the 
buoy, ybu should also know the duty, liberty^ 
and standby sections; the name of the command 
duty officer, the duty department heads; and 
whether the captain and executive officer are 
ashore. You will also maintain a call book and 
instruct the messenger in calling officers and 
men at specified times. 



BRIDGE PERSONNEL 

The numbers and assignments of personnel 
; on watch vaty frc m ship to ship, depending on 
\ the shi :: *s iJza and sjvvdlability of personnel. 

/ The watcfe on the bridge, underway, 
normally c-^risists of the following personnel: 

Officer of the deck 
Junior officer of the deck 
■-" Boatswain's mate of the watch 
I Quai1»nhastei of the watch 
Helmsman 

Lee helmsman hKho usually mans the engine 
order telegraph); 

Sound-powered telephone talker 

Messenger 

Lookouts 



Some oif the primary jobs on the bridge are the 
the OOD, BMOW, and hehnsman. 

The officer of- the deck is primarily 
responsible, under the commanding officer, for 
the safe and proper operation of the ship. He has 
:many duties that are too numerous to cover 
here. QPNAVINST 3120.32 gives the duties, 
responsibilities, and authority in detail. 

The BMOW has the primary duty of aiding 
t he OOP in car ryin g out the ship^s routine a nd 
ensuring the efficient functioning of the watch. 
In addition he shall aid the OOD in supervising 
and instructing members of the watch and 
report to the OOD when the watch has been 
properly relieved. 

The helmsman must be a qualified steersman 
with such quaUfications recorded in his service 
record. 
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Ipiilgpie^'^sbridiR^^ instruments 



gis,f.?-.-\.',f 



or 



Measum and atmospheric 

Gbmmunicating speed orders to 
eiigineroo^i 

Taldiig bearings and ranges 
Making celestial observations T 
Plotting ship's pcmtion and course 
Controlling running and speedJights 
Indicating revolutions made by the 
engin^ 

Cbnunuhicating with other departments 
in the ship and with other ships 
Measuring wind direction and speed 



7-T"A-rated^}i^ stands routine 

helminhm watches nowadays. He does, however, 
: t^e'O^ in some spedal 

dufoib^ Some sliips whose- steering 

:^ngih^: controlled by a "streetcar - 
cbntrojier Imve 0 wheel, or 

strmetimes just a lever, for putting over the 
n'fiider. Most ships have steering unit similar to 
^Siat shown in figure 2-1 . ' ^ ' 
y Vorvf^ of the wheel, where the helmsman 
Gm iiee is tlie magnetic steering compass 

in its binnacle, and to one side, either one or 
'UiO e^ Nbarby is the-engine order 

tdc^ph wth separate handles, poif and 
starbdard, for twin screws, or a sin^e handle for 
i: ^ ship. The engine revolutio 

in(j|icator usually is rigged on or near 
telegraph. A rudder angle indicator is on/the 
forward bulkhead, or Jn some position where it 
^aa^be seen-easily-by-the^steersman/Ordi^^ a 



. wheel angle indicator is mounted on the steering 
IK38t itself.: V tubes, telephones, the PA 
system, and the howler and gong^ontrol irt 
customarily on the after bulkheaS. Lighi 
switchboards and various indicators, such as the 
aneroid barometer and deck clock, usually are 

. on one of the side bulkheads. In the pilothoQse 
on ,inost ships is a radar repeater with aj plan 



position indicator (PPI) scope that shows the 
position of all the ships in formation, or other 
objects nearby. 

• The charthouse normally is abaft the 
wheelhouse, but may be located on another 
deck some distance away. Here the chart 
portfolios are laid out on shelves or are stowed 
away in drawers. A table for laying out charts 
generally is equipped with a universal drafting 
machine; The dead-reckoning tracer (DRT) may 
be set up here too. 

in the charthouse contain the 
havigalional ihsfemmeht^^^^ 
bearing circles, stopwatches, etc. Plotting tools 
stowed in boxes - or drawers include parallel 
rulers, dividers, protractors. Star Finder and 
Identifier (No. '2102^D), Hoey position 
plotters, and such paraphernalia as pencils, 
stamps, inks, and erasers. 

, A chronometer case usually is installed in 
the charthouse. BuOt-in shelves contain the 
navigator's library, hydrograpliic publications, 
"tide and current tables, etc. ^ 




Figure 2-1 Bridge of a destroyer. 
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f/fv GmiNG UNDERWAY 

^^Mi^^ ship^ unless extensive 

'I^J^^ are made. During these 

IBT^^^ti^ department and nearly every 

I^?^ '^^^ to perform. As 

some of the most 

V ri/Yc^ in connection with getting 

imderwy into two broad 

::catQgo]ries. Fir^^^ you must lay out and set up 
equipinent. Se ond, you must check or tdst the 
jjjW on the bridge, 

SETTI^^i UP EQUIPM^ 

You must set up the navigational chart of 
the area in which your ship is anchored or 
moored, ftrovide pencils, dividers, drawing 
compasses, parallel rulers, and erasers for the use 
of the navigator. Set up a drafting machine, 
bearing circle, and alidade. When required, you 
7 miy ifltao peed a three-^a^^ pro&actof; sextant, 
and stadimeter. You, must also provide 
binoculars for the bridge personnel. 

CHECMNG AND TESTING EQUffMEOT^ 

The operating equipment on the bridge must 
be tested to ensure that it will function properly , 
when the ship isi underway. You must check the 
helm and rudder by turning the wheel full to the 
right (or left) and watching tii^ rudder angle 
indicator to see that it follows th^ wheel angle 
indicator to the proper ^. i this check js 
made, txim the wh: . ' . -i iii the opposite 
direction, and again ^^^id-: ib;^ nidder angle 
indicator for proper reaction.. ^hi\f^ this 'iSsf fe^ 
being carried, out, you should have someone in 
after steering standing by to see that the wheel 
and the rudder angle in)3icator at that steering 
station are functioning propeHy. 

The QM of the watch tests the annunciator 
and propreller revolution telegraph to ensure that 
the necessary signals can t^e transmitted to the 
erigineroom. Prior ajfangements for the test 
must be made witH-^ngineroom and I.C. room 
personnel. To test the annunciatoi", move the 
handle, on either the port or starboard side to 
one oT the positions that indicates a desired 



speed (ahead or astern); wait for the engineroom 
personnel to acknowledge receipt of the order 
by moving their indicator to the same position. 
When the engintroom acknowledges^ repeat the 
procedure by using a different indication of 
speed. Continue in this manner until all handle 
positions on the annunciator are indicated and 
acknowledged. 

Test the propeller revolution indicator by 
indicator by turning the indicator knobs, 
thereby causing different numbers of desired 
revolutions to be transmitted to the engineroom. 
Personnel in the engineroom should 
acknowledge by indicating the same number of 
revolutions rung up by the bridge. This 
procedure should be repeated, using several 
different combinations of numbers. 

Check the gyrocompass repeaters to see that 
they are aligned with the master. Accomplish 
this procedure by '^marking" the repeaters and 
the master simultaneously, then compare the 
readings. If the reading at the lubber's line of a 
repeater differs from the master by half a degree 
or more, you should realign it. Proceed by 
pushing in and rotatinj, an adjusting knob, 
located near the base of the repeater, either 
clockwise or countei clockwise, so that ^the 
compass card on the repeater can be rotated to 
coincide with the master gyro. 

The ship's .whistle and siren (if installed on 
your ship), as well as the general, chemical, and 
collision alarms, are additional checks you must 
make for then* proper operation. Before testing 
any noise-making equipment, however,, you 
must obtain permission from the commanding 
officer. 

SHIP^S DECK LOG 

The deck log is the official daily record of a 
ship, by watches, in which is described every, 
circumstance and occurrence of importance or 
interest which concerns the crew and the 
operation and safety of the ship or which may 
be of historical value. The quartermaster of the 
watch, under the supervision of the OOD usually 
keeps the log. 

All ships prepare an original and one copy of 
the deck log. The original log is submitted to the 
Chief of Nava) Operations monthly for 
permanent retention, and the copy is rfetained 
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(^g^fc|N|^^ of six irionths, after 

destroyed. • " 7' . : ' 
^lllf^il'e^ the- time it happens 

^^pp^Sill^ officer of : the decki: AU 



^en|ri«^ Jwith a ballpoint pen* usinj, 

officer of the deck 

^l^af^K^^J^ the last 

^l^fiy^ also is 

||||||^||Ti^ Deck Log 

^ll^ such torredtive action as may be 
n^<^^ his authority, to ensure 

||:^yfat; l^ ls P^'QP^y when each month's log 

I^^^COT provided on the Ship's 

'^i^Z-Dp Pige. Daily signature of the 

|V yiiavigatp^ 

; ; The (^mmanding officer approves the log at 
tte^^^^e^^ month, when relieved of 

^ coram^ or when the diip is decommissioned. 
M ''^^ his approval by signing both the 

f V oijgin^ logs in the spaice provided 

f;r "W-th^rtitle page. Whe a change of command 
fj: V occi^ the month, the title page of that 

|:: :vMcmth'^ bear the signature of each 

|he date the 
The lug shatt-not" 
j ) be termma ted for submission upoh a change of 
: command, but shall be submitted in its entirety 
;^ • at the end of the month. 

f ASSEMBLY AND DISPOSITION 

Ji;,;, Each month's log shall be asserhbled 
with the titfe page, followed by the 
H|\aeclc log sheets assenibled unni^mbered and Jn 
?^^?:^dironolpgi^^ order^^^^e log pages for the 
; month shaU be secu^^ by roundhead paper 
= fasteners or ribbon. Staples or other types of 
: ■ permanent binding shall not be used. 

•pn the first day of each month, or within 10 
days thereafter, the original deck log for the 
previous month shall be forwarded directly to 
the Ghjef of Naval Operations or, if recfuired, via 
ther.administrative commander. NOIE: Those 
shjps that are on extended patrol or conducting 
spetial operations and unable to submit logs as 
required herein shall forward their monthly deck 
log(s) to the Chief of Naval Operations within 
10 days upon reaching port. 



ABBREVIATIONS 

. Abbreviatiohis in the deck log shall be 
limited to those generally accepted throughout 
the Navy by reason of long and continued usage. 
Obscure or purely communication-type 
abbreviations shall not be used. The following is 
a partial, listing of the more commonly used 
abbreviations: 



UA 

CPA 

OCE 



OOD . . . 
OTC . . . 

Commands 

R(L)FR . 



R(L)15R . 

H(R/L)R . 

R/A . . . . 
MEE?4iR- 
R(L)050 . 

AEA 1/3 . 

AE STOP 



AEA STD . 
AEA FUL 
AEA FLK 
P(S)EA 1/3 
P(S)EB 1/3 
145 RPM 

REQUIRED 



Unauthorized absence 
Qoset point of approach 

Officer conducting the 

exercise 



Officer of the deck 

Officer in tactical 
command 

COMCARGRU 7, 
CINCPACFLT, etc. 
RIGHT (LEFT) FULL 
RUDDER 

RIGHT (LEFT) 15 
DEGREES RUDDER 
HARp RIGHT (LEFT) 
RUDDER 

RUDDER AMIDSHIP 

-MEETifE^?^ 



TO 



RIGHT (LEFT) 
COURSE 050 
ALL ENGINES AHEAD 
1/3' 

ALL ENGINES STOP 

ALL ENGINES AHEAD 

STANDARD 

ALL ENGINES AHEAD 

FULL 

ALL ENGINES AHEAD 
FLANK 

PORT (STARBOARD) 
feNGINE AHEAD 1/3 
PORT (STARBOARD) 
ENGI]MEBACK 1/3 
INDICATE 145 RPM 



SmP S DECK LOG ENTRIES 



Every injury, accident, or casualty, however 
slight, among the officers, crew, passengers, 
visitors, loji^horemen, harborworkers, or 
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repairmen on boardvinust be recorded. The large 
number of claim^ for pensions or other 
compensation submitted by persons alleging 
injury make this information of great 
importance to the Government, both to protect 
it from raise claims and to furnish a record for 
bona fiqe claims. Therefore, care must be taken 
to record the full particulars in each instance. 

All peculiar or extraordinary 
appe^nces of the sea, atmosphere, or heavens, 
preceding or following sudden changes of wind, 
heavy squalls of wind, or of heavy gales. 

/ 2 . A l l unusuaLappearances-<>fi4jie-sear-tide- 
rip$, discolored water, extraordinary 
luminescence of the sea, strange birds, fishes, 
icebergs, driftwood, seaweed, etc. 

3. All unusual meteorological phenomena, 
extraordinary refractions, waterspouts, meteors, 
shobting stars, auroras, halps, fata mprganas, 
iceblinks, corposantos, etc. and all earth 
^tellites. 

/ 4. The behavior of the vessel under 
different circumstances of Wjpather and sea, such 
as pitching, rolling, weathering qualities, etc. 

5. The sighting of vessels, land lighthouses, 
^^''^Shtshjps, and all dangers t o navi gation, with 

time, bearings and distances. 

6. The bearing and distance of the object 
taken for a departure. 

7* Any soundings, thp record of which is 
important with character of the bottom. 

8. After anchoring, recording bemngs and 
angles sufch as to enable the exact posij^onbf the 
ship .to be located on the chart. 

9. After anchoring in unfrequeiit^d ports, 
roadsteads, or . on strange coasts, the 
bearings of all prominent objects on shore, 
adjacent points, islands, rocks, or dangers, and 
the depth of the water within the distance 
required for working ship. 

10. When at anchor, the commencement of 
flood and ebb tides, the time of slack water, and 
the time the vessel swings to her anchor upon a 
change of tide. 

11. When at anchor in Heavy weather, the 
strain upon the cables, etc. 

1 2. A summary of the orders under which 
the ship moves, quoting the authority for the 
orders, etc. In general, this entry should show 
the character of the duty on which the ship is 



engaged and the reasons for her movements in 
order that it may be of historical value. 

13.. The time of reporting to or detachment 
from any fleet, task force (or subdivision 
thereoO, or tactical unit. 

14. Tactical formation of the ships in 
company and major changes thereto. 

15. The time when any particular evolution, 
exercise, or other service was performed 
(receiving a pilot, preparing to enter port or to 
anchor; anchorage, depth of water, bearings, 
etc.; getting underway, discharging pilot, 
securing r.nchors, securing battery, preparing 

—ship for seay^and-major-engineering^hanges). 

16. All speed changes in knots. 

17. All courses and bearings, interpreted to 
read "degrees true" unless otherwise indicated. 

18. All occurrences of importance . and 
interestt, including change of command, official 
visits, salutes fired, and flags displayed. 

19. All formal inspections concerning 
personnel, material, records, combat readiness, 
etc., conducted by the commanding officer or-, 
an officer senior to him. 

20. All alterations in allowance of fresh 
water per man, with reasons, etc. 

. 2L-, All _accidentS-.resulting^in_loss__oiL_aay„ 
kind. The loss or serious damage to boats, other 
equipage and stores of any kind with the 
attendant circumstances. 

22. After an action, a full, detailed a'dcount 
of every occurrence and remarkable incident, all 
damage to hull, equipage, and machinery, all 
killed and wounded, etc; 

23. All prisoners taken by an enemy. 

24. The grounding of the ship, with all 
attendant circumstances. 

25. The name, grade and social security 
number of all officers who may join or be 
transferred from the ship, other than those 
received or lost by reason of permanent change 
of station. 

26. All unexplained or unauthorized" 
absentees, with indication of time of occurrence 
and first knowledge cf absence, surrounding 
circumstances, and time and circumstances of 
later whereabouts or fate. 

27. All deaths on board, with a statement as 
to exact time and cause of death. 

28. The names of all passengers, with the 
time of coming on board and leaving. 
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^ ^ : ;of ' courtei-martiil' ; ' and • 

fronif'duty, and 

' times of 



III: ■ tTbe/ entries listed herein are guides 

^|iOT;rec^ log. Any such listing, 

* t-be-alFinclusiye, nor can the 

be construed / as the 



g^^^ffl^ be construed / as the only 

|I\^9^P*^^^ Any entry thit is complete, 

|;^^,^ccurat« and couched in standard naval 
W'^'^^Sy i? acceptable. For a more complete 
pfl^sting see OPNAVINST 31 00.7, Revised 
IMIV^?^^^^^^ Log. 

:: Sinice the deck log is handwritten, particular 
icwiB must be takeri when recording numbers. 
1^;^?*^^ Logs received in. 

I jUi!^ -^ Operations which are illegible 

Ict^Ondud^ will be returned 

|J lorren^ 

fey t/^fWhen k c orrection js^eemed necessary, a 
Sn-8tog!e original 
entty so tl^ entry remains legible. The 
^! J??^^ shaU then be mserted in such 

I ' ma^^ ensure clarity and legibility, 

g;: Corrections^ additions, or changes shall b6 made 
^^<yi^ ^}iht person required to sign the record 
u^ior the watch, and shall be initialed by him on 
v^:: the mar^ of the page. 
i|J ^ ■ Daily Initial J^^te Entries 



Underway 



00-04 



0000 



Steaming in company with Task Group 
58.1,. comjposed of CARGRU 1, 
CRUDESFLpT 3 and DESRON 5, plus 
USS AULT (DJ>69S) and USS BORIE 
(DD-704), enroute from Pearl Harbor,/ 
Hawaii^ to Guam, M.L (Operating at sea 
off the coast of CaUfomia), hi 
accordance with CTG 58.1 serial 061. 

This ship in station«_ in formation 

Formation course ; speed 



-kn^ts. Fonnati 



ion axis^; . .\SOPA 

is GTG 58.1 in USS CHICAGO (CG-U). 
OTC is COMCARGRU 1 in USS 
CONSTELLATION :(GV-64). 

CHICAGO is guide, bearing. 

distance _ .yards. Condition of 

- reading TWO and material condition 
/ set. Ship darkefted (except for 
running lights). ^ 

NOTE: On succeeding watches the first entry is 
"Underway /as before^'* / 



In Port 



00-08 



0000 



0000 



0000 



Moored starboatd side to^^USS HARLAN ' 
R. DICKSON (DD-708) with standard 
mooring lines in a nest of three / 
/destroyers.. USS DAVIS (DD-93?) ! 
moored outboard of HARLAN R ^ 

I DICKSON to starboard. HARLAN R. 

I DICKSON moored fore and aft to buoys 
B-5 and B-6, San Diego, CaUf. Ships 

, present: SOPA-_... . 

OQ-03 

Anchored iii Berth B-4, U.S. Naval 
Operatmg Base,, Trinidad, The West 
Indies, in 12 fathoms of water, mud 
bottom, with 60 fathoms of chain to the 
starboard anchor on the followmg 
anchorage bearings: South, Point Light 
060, etC; Ship in condition of readiness 

THREE, material condition . set and 

darkened 'Except for anchor -lights. 
Engineering Department on 30 mihutes 
notice before getting underway.. Heavy 

weather plan ^ in effect. Anchor 

detail standing by. Wind 45 knots from 
070. Weather reports indicate possibility 
of winds u^ to 60 knots before 0400. 

Ships present : , SOPA „ . 

j 

00-08 



Moored starboard side to Pier 3, Berth 
35, U.S. Naval Base, Norfolk, Va., with 
standard mooring lines doubled. 
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1?;;;:^^^ woo ?i?Mam to 



^ip7Q(J^gl^^ ifake-;:^''itiohi..:.i___ to 

^^■■^-^■■^i-^-^im^ (Op, ^. ^station . 



■ ■1424 i^Miarifeiiife station astern CASS 

;||42,!::;;j&im Captain (at the 

^--v^'lcpnnj^cohnin • 

1453 bilAvst^ port of 

1456 First line over. :v 

1510 Iteceiy^^^f^ 

15 1 5 Cominenced receiving fuel. 

1 ^^ f ueling completed. 



feiit O!?^*^ 49 to 52. New 

Pi|i^?^:';^.c^^6im^ is £755 LONG BEACH 

' 0900' a)MCARQR^ 3 embarked in USS 

^-}r--^^^^^ — 

IpOp^ Officer, lA^S" NIMITZ 

NOTE: Log iaU s^^^ of tactical command. When 
the OTG is the commanding officer of your ship, 
tw^ *'OTC is 

Cotninanding Officer, USS FRANKLIN D. 
mOSEVELT dCW-^r in every case, use the 
C0|mnand title of the OTC (e.g., COVXARGRU 
2) arid not his name and grade. State in which 
iship the OTC is embarked. 

'Fueling 
In Port 

1000 Commenced fueling from (tA^^A^fOi/ZO 
(AO-143) ,(Naval Fuel Depot, Craney 
Island), draft forward , aft ' , 

At Sea 

1345 Set the Special Sea and Replenishment 
detail. Commenced preparations for 
refueling from USS CHUKAWAN 
(AO-lOO). 



1606' All lines and hoses clear. Maneuvering to 
cledrpojtsidebf CWt^H^. 

^612 CMar oiiXJHUKAWAN 
^:^|^2£^ Secured the replenishment detail. 

" *^;^riSpections . ; 

c^/^m^ Personnel, Readiness 

0930 /kADM S. DEC A T U R, USN, 
COMTRAPAC, accompianied by 

— ' members of his s taff anH jn ^pp'^ting 

party from USS ORISKANY (CV-34) 
came on boayd and commenced surprise 
(admmistrative) (personnel) (readiness) 
inspection. Broke flag of COMTRAPAC. 

COMTRAPAC, members of his staff and 
inspecting party left the ship. Hauled 
down flag of COMTRAPAC. 

COMTRAPAC broke his flag in USS 
ORISKANY (QW'dA). 

Lower Deck 

1315 Commenced Captain's inspection of 
lower decks, holds, and storerooms. 

1400 Secured from inspection. 

Personnel 

0900 Mustered the cre^;. at quarters for 
Captain's inspection (of personnel and 
upper decks). 



1100 



1110 



22 1010 Secured from inspection. 

18 ; 
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.Mifi!^ipt«fgi^ fathoms- 

^ptg^;;.pi6^i;;:ilK^^ 040, 
^-Syi^^e NBddlef P^int 



te:-:t4ns csiA*i;i 



ll^iM^?^ merchant bearing 280, 

on approximately 

I<ientified merchant ship^ as SS 
^mr-^V^^^K^y", U;S. registry, routed 
1^ ftom Aruba, NWI, to New 

m^^^^^^^^^^^^sk^^ ■ 

^i^-:l;V0d;^M: SEAKAY abeam, to ' port, 

rgq^f 626.:^^^^^; radar contact 

:ii^^^i!>#ing OtXJ, (SiKtance 28,800 yards (14 

|v lj62S^:; U^^ tracked and 

ii^ic^^/ yJ cbxase 180, speed 

IS knots.-CPA 042, distance 4.2 miles. 

1^36; : identified ' as USS HOEL 

(DDG- 1 3 ) by'^ USS JOSEPH P. 
KENNEDY. JR. (DD-850). 

715! Obtained sonar contact bearing 172, 
range 2500 yards. 

|; 1717 Contact evaluated as possible submarine. 
Commenced attack (tracking) 
(mvestigation). 



S-iVi',. - 



: 1720 Lost contact. 

■* 1721 Contact regained bearmg 020 range 

. Oil dick sighted on that bearing 

and range. Commenced re-attack. 



; So^ up noises. 

1725 Cohtiact lost. [ 

NOTES: (1) Contacts at sea are logged when they 
>^ pass in vidm'ty of your ship. I 

• ; (2)1^ contact 
entries are not made in the log because of their 
classiHcation or their entry in war diary or action 
report. ' 

Drydocking 



1420 Commercial Tug SEApOOSE came 
alongside to port. Pilot C.U. FINE came 
aboard. ' 



came alongside 



1426 U.S. Navy Tug YTB-68 .^^^^ 

port bow, U.S. Navy Tig YTB-63 came 
alongside port quarter. 

1430 First line to dock starboWd^ 

1435 First line to dock port bow. 

1 440 Bow passed over sill of dock. 

1442 Cast off all tugs. 

1450 Caisson in place. 

.1455 Commenced pumping water out of 
drydock. ' 

1 540 Resting on keel blocks . 

0 

1545 PUot left the ship. 



1550 Commenced receiyinj 



electrical power, 



fresh and flushing wa(ter from the dock 

1630 Inspection completed of all hull 
openings. 

Overhaul/Conversion/Inactivation 

1635 Commenced u nder);oing J(overhaul) 
(conversion) (inactiyation). Commenced 
limited log entriei for duration of 
(overhaul) (conversibn) (inactivation). 
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p|;;;ut»3^ aboard. , 

0950.^^^ ; clear of dock. 




1005 
1009 

0551 
0554 

0600 



tJiS. Navy Tug YTB-63 came alongside 
jpirt bow; U.S. Navy Tug YTB-oS came 
alongside port quarter. 

Bo w passed over sill. 
Entering Harbor 

Passed Ambrose lightship ^abeam to 
port, distance 1000 yards. f 

Stationed special sea detaU, OOD 
(conning) (at the conn), Captein and 
Navigator on the bridge. 



Co mmenced maneuvering 
conformuig to Gedney Channel. 



while 



0650 P^d lighted buoy No. 12 abeam to 
starboard. 

0705. U.S. Navy Tug No. 216 came alongside 
\, port quarter. PDot B.A. WATCHER 
came aboard and took the conn. 

0706 Maneuvering to go alongside the pier. 

0715 Moored port side to Berth 3A, U.S. 
Naval Ammunition Depot, Earje, N.J., 
with standard mooring lines. Ships 



present:— ^, SQPA is COMDESRON 
\22inUSSLAWREN^ 

0720 

; Sig^ 

0102 Sighted Cape Henry Light bearing 225, 
distance about 20 miles. 

01 57 Passed Cape Henry Light abeam to 
starboard, distance 7 j jmiles. 

Cape Heniy Light passed fxbm view 

bearing^KTTllstaiiwribout 20 miles. 

.-■>.■ 
Getting Underway 

OiSOO Commended preparations for getting 
underway. Set material condition 

0730 Stationed the special sea detail. 

0750 (Completed all jwreparations for getting 

— — 7^ ^n de ^ w a y^^3^ aflyforwarA ^— / j af t — = 



0800 Underway for Norfolk, Va. (for sea), as a 
xmit of Task Group 70.2 in compliance 
with COMCARGRU 4 serial 063 (CTC 
70.2 Op Order 7-73). Maneuvering to 
clear the anchorage. Captain (conning) 
(at tkie conn). Navigator on the bridge. 

081 0 Standing out of Boston Harbor. 

0830 OOQ was given the conn. Set readiness 
condition THREE, aiichor detail on 
deck. (Secured the special sea detail, 9^^t 
the regular steaming watch.) 

0845 Entered international waters. 

Sea/Weather 

1130 Visibility decreased to one mile due to 
fog (heavy rain). Commenced soimding 
fog sig^nals and stationed (extra 
lookouts) (lookouts in the eyes of the 
ship). Winds southeast 25 knots . Sea 
southeast 8 feet and increasing. \ 



71212 Yfsibiuty increased to 5 miles. Ceased ) 
sounding fog signals. 

NOTE: Entry for commencement and cessation 
of sounding fog signals must always be made. 
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2^quartermAster watches 



'r.. 




>4;^itliw stations) (at 

. r^gqiiarters for Captain's inspection). 
. l Absentees: 



iSA John Q. NEDOPS, USN, 
Op(M)0-0000, absent without authority 
from muster) (FN Roscoe BADEGG, 
USN, 00000-0000, UA since 0700 this 
date). 

NOTE: There is no legal distinction between 
absence over leave and absence without leave. 




(U) WATCH . TO - WATCH INVENTORY 




I e.Mlfv lh«l I h«v« p«rion«llv plghicd and lnvonl»rl.ri ench o» iho nbov-IUiod pMbllcatlun. 
•ni^or.miMrUli. ty mf tignmtuf abov* l «chno«il«dnn nrMmnMihiliiy for mnlnMinJnn »flcurliv 
pr«e«ultona tnd laaum. eualody for.«ll .bova-J.-ioil pul»li,:ntinn» nnd/oi mnturlnl liurlnf, 
w.ieh .r unlH proptrly rtlltvtd of Ih.lr c«.,ndv. I .will ,op«,t lmmndl«,. ly io thn c.Kin.Uoo o. 
om«f compdi«nl authority any dlacrapancy In Iho Invonloiy . 



* Ra^irM a waick to mmteh paga ckacli. 



Figure 2-Z-PuUic8tlont custody log. 
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W^tofff^ UA. In 

^^^ 5^ continued absence^ the initial 

rQta^^^i^^ suffice until 

Ilie5 is declared a deserter, or~ is 

otheirw^ or detached from the ship. 



PUBLICATION CUSTODY 



To provide position control of publications, 
a w^tch-to-wktch inventory similar to the one 
shown in ffeure 2-2 should be used. At the 
chaiige of each watch, the watches will jointly 
conduct^ a sight inventory of every publicatibn. 
Son^ koseleaf publications require a page check 



at the change of the watch in addition to the 
sight inventory. These looseleaf publications will 
be specifically indicated oh the watch-to-watch 
inventory. The signing of the v atch-to-watch 
inventory by the relieWng watch certifies that 
the publications were sighted, the required page 
diecks were conducted, and the relieving 
watchstander is responsible for them. Any 
discrepancies noted will be resolved prior to 
relieving the watch. All signatures will be in ink. 
Watchrto-watch inventories of publications may 
be destroyed after 30 days, provided they are no 
longer required for local reference. If, on board 
ships, an inventory is not conducted on a 
watch-to-watch basis, a daily inventory is 
required. 
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mdicated , and for naval stations (insofar as 
practicable) wh^ displaying such flag 

' ~" are 




^^SP^Slfelitef^'^^^ ■■•■■passes-- close - aboard./ ^ These ■ hohoK 

^^^^^^tete|fa^0H^^ V Table ^-2 lists the; honors to be rendered by 
^^^^^mMM^i^m^^' a ship of the Navy being passed close aboard by 

-^^^ pennant of a civil 

^^??^i5?PrPy??npnQrsand official or a naval officer. 

■Th^'.lwM^brs prescribed;'fbr.' the. President of- 
^^^^^^^^P^^ fi^ Re united St^^^ ship of the Navy 

^ 4^^ Standard Qf a foreign 

^preai^^ of a reigning 

^afenu^ fbreigrf national is played 

iMtead^^^o national anthem of the United 
•States..^ ■;■ VVv.-:':"v- ''"■v 

Parsing honors exchanged when foreign 
warsUps p honors consist 

of paiadinig^^^tt^^ )lay^ soiuiding 

;**Attehti^^V ren the' hand salute by all 
persons in view on deck, and playing the foreign 
: natiiOT 

T^^ sounded by 

the junior when the bow of one ship passes the 
bow or stem of the other vessel. If a senior is 
embarked in a boat, VAttention*' is sounded 
before the boiat is abreast or nearly abreast of 
the quarterdeck. 

The guard, when required, shall "Present 
arms"; and all persons in view on deck shall 
salute. Music is played when required. The order 
"Carry on" is sounded when the prescriBed 
honors are rendered and ackno\yledged. 



'**^^|ga^q5!fOT8^^ gun 
p|!i^|||l?^iJ?^^ Ships,^ 

Moiael alMar(l£a?<3<«e^^ 



jUi^C^lggllll^IlsIa^ 




|awjl|>$^^^ not in 

^ . ppjf itiw^^ of the 

jj^Jfe^|^<i^tjffie € aboard . 

^ifp^wii^pS:^^ a' ship of 

^p|SNa^ a ship or 

|ppr^^stati(M;:di^^ officials 
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. Passing hono^ are not rendered after sunset 
nor before 0800 except when international 
courtesy reqi^ honors are not 

excjKanged b^^^ of the Navy when they 

^ engaged in tactical evolutions outside port, 
'rtf senior officer present may direct that 
pas^ honors be dispensed with in whole or in 
part. ^ 



Pieeedence of Shipboard 
Means of Announcing 

The^e are a number of ways to call attention 
to •ceremonies, events, departures, arrivals, etc. 
^aboard a Navy ship. The preferred order of use is 
"as follows: 



1. Bugle 
.2. Whistle 
3. Passing the word 



69,125 

Not more than one means should be used for 
a given event and the same means should be used 
throughout that event; e.g., "Attention to port" 
should not be announced by a whistle and 
followed by the same'order given orally over the 
shipYloudspeaker. "Carry on" should' not be 
announced using a different device than that 

used to announce "Attention." 

■ /* . . 

Bugle and Whistle Signals 

To standardize bugje ,^d whistle signals 
when used for passing/side honors, the following 
are prescribed: 

Attention to starboard 



One Blast 
Tv.'o Blasts 
One Blast 
Two Blasts 



Attention to port 

Render salute 

Terminate salute, remain 
at attention 



29 



Three Blasts ' Carry on 




^ • Ship B«ing Raned by a Boat 



^^^^>^.v-v/;.^-^ -vV;-:^.-^.: ..... 



|^.t^,:.^...r^....-^-w....-...v... .. .... . 



flomishes 



Music 



National Atttheni:— 



do- 



Han Coliimbia- 



Adminl's March-^ — 



V Guard 



PuU- 



.do- 



-do- 



Remarks 



"Attention" sounded, and salute 
by all persons in view on deok. 
If directed by the senior of f ice/ 
present, man ran. 

"Attention" sounded, and salute 
by all persons in view on deck. 

Do. 
Do. 



Do. 
Do. 



:flO]^JORS FOR OFFICERS 



of the Anned 

p5^(^r^ forth in table 3-3. These honors 

by .ships and stations on tt^ 
official visit. Ashore, the single 



^ 69-126 

NOTE: The term "official visit" means a 
formal visit of courtesy requiring special honors 
and ceremonies. An informal visit of courtesy 
requiring no special ceremonies is a "call.'* 



^pii|^utf ^^(^ presCTibed) is given on arrival PROCEDURE FOR OFFiaAL VISIT 



ifinsteaik of on? depairture. 

: .a. ^ ; 

p|^|^|6^ from 
^^^c|ffi^ his flagship or ^ 

p^wrtijra such a 

^|iMpiiJ however, the 

||||ra|t^^ worn, and gun 

|@Jwlute;5;?u:^ not-.fired. , ■ : • 

a visiting Navy 

l^lfi^ptain^^i^ commander (or officer of equivalent 
ll^gradb - m who is not a chief of 

pstiiffi;comm officer, or whose command 
l^identity is riot known to the officer of the deck, 
S aie words "Staff gangway ''^a^^^ substituted for 
g^the ofiScia? title, , \ 



The honors specified for an official visit are 
rendered t)n arrival as follows: 

1 . When the rail is manned, men iare spaced 
uniformly at the rail^ on each weather deck, 
facing outboard. 

2. The command "Attention*' is sounded as 
the visitor's boat or vehicle approaches the ship. 

3. If a gun salute is prescribed on arrival, it 
is fired as the visitor approaches and still is clear 
of the side. The proper flag or pennant is broken 
on the first gun and hauled down on the last gun 
except when it is to be flown for the duration of 
the visit. Other ships firing a concurrent salute 
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.^...w^^^^^ -.j::^ 



pv^i^SGcMn^^ Corps 




Uniform 



Do 

; bo 

■VDoV ■:: 
:-:bo ■ 

Do : 

Do 

Do 

Do 

Do 



Do 
Do 
Do 
Of the day 

Do 



Salute 



19 

19 
19 
19 
19 
19 
19 
19 
17 
17 



19 

19 
19 
19 
19 
19 
19 
19 
17 
17 
17 



15 
13 
11 



1j 



4 
4 
4 
4 
4 
4 
4 
4 
4 



3 
2 
1 



Miuic 



General's or Admiral's 
march 

General's march 
AdmJrai's mardi 
General's march 
Admiral's mardi 
General's march 
Admiral's march 
General's mardi 
do 

Admiral's inarch 
General's or Admiral's 
march 

do 
do 

' do 



Guard 



FuU 

Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 
Do 



Do 
Do 
Do 

Of the day 
Do 
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also haul down, on the last gun, the flag or 
peimaint displayed in honor of the visitor; 



ship visited is moored to the 
pier in such a position that it is impracticable to 
^, render the gun^ salute before arrival on board, 
the salute is rendered— provided local regulations 
do jiot forbid gun salutes-after the official 
arrives on bpard and the commanding officer 
assures himself that the dignitary and his party 
are moved' to a position in the ship that is well 

clear of the saluting battery. 

',•■»> 

4. The boat or vehicle is piped as it comes 
alongside. 

5, ThiB visitor is piped^oVer the side, and all 
persons on ther^quarterdeck salute and the guard 



presents arms until the termination of the pipe, 
' flourishes, music, or gun salute, depending on 
which is rendered last. 

6. If the gun salute is not prescribed on 
arrival, and a flag or pennant is to be displiayed 
during the visit, it is broken at the start of the 
pipe. 

7. The piping of the side, the ruffles and 
flourishes, and the music are executed in the 
order named. In the absence of a band, "To the 
Colors" is sounded on the bugle, in lieu of the 
national anthem, when Required. 

8. The visitor, if entitled to 11 guns or 
more, is invited to inspect the guard upon 
completion of the gun salute or such other 
honors as may be accorded him. 
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,,.3<MllSit are iis follows; 



Ili^^oi^iiilmd ^^^^ 



^ts^ani6; the 
is fired, 

|li®eifl^ of the 

il,-,^.,.. 

fe^f ^^i-^^ ^^^^^^ salute .;^ is directed upon 

when the ^tor is clear of 
|g t|^ is displayed in 

iS^m^^ it is hauled down with ttie 



i^^fi^-^^ or vehicle is piped away from ; 



FlAG OFFICER OR UNIT COM^ 
V ASSUMING OR RELIEVING COMMAND 

unit commander 

- relieves a xommand or departs after being 
relieved, the same honors are rendered as for an 
official visit, subject /to the regulations 
per&inmg to gun salutes. ! ' 

When assuming a conimand, an offider reads 
his orders to the assembled officers and crew. 
Immediately after reading his : orders, his 
personal flag or command pennant is broken. 
Thereupon, the gun salute is fired, if required by 
Navy Regulations. 

If the flag officer or unit commander is 
rehevmgtaother officer in command, the officer 
b^g relieved reads his orders to the assembled 
officers and crew. On completion thereof, or after 
the gun silute (if firbd), his flag or command 
. pennant is hauled do^yn. The officer succeeding 
to command then reads his orders, after which 
hJs flag or command pennant is broken. The 
commfasion pennant is not displayed aboard ship 
if a personal flag or pennant is flying. 
' OFFICIAL INSPECTIONS 

\Wien a flag officer or a unit commander 
boards a ship of the Navy to make an official 
inspection, honors are rendered as for an official 
^ visit except that the uniform is prescribed by the* 
inspecting officer. H[is flag or command pennant 
is broken upon his anivil and is hauled dowrt on 
his departure. When his flag is on board the 
vessel being inspected, his^personal flag is hauled 
down <Jn board. his flagship. If {he vessel bieing 
5s'^^^ wA*;.^^^ V 1 1. ^ inspected is his flagship, his flag remains flying. 

$mmm^^^ insofar as practicaWe Sid appr^riate, the sanS 

|^^,.a^d evol^^^ periods of , provisions W when a fla/5^L^ 

ashore makes an official inspection of a unit of 
his command. 

HONORS FOR OVIL OFnaALS 
AND FOREIGN DIGNITARIES ; 

A ship or station must render honors to civil 
officials of tjie United States as indicated in 
table 3-4. Fordgn dignitaries are honored as 
shown in table 3-5. As with honors for officers 
of the Armed Forces, ashore the single gun 
salute (when prescribed) is given on arrival 
instead of on departure. 

When a civil official of the United States 
takes passage officially in a ship of the Navy, he 



... -> ^ same honors and 

jaren^^ on the occasion of an 

m^Jjif 



ft 



^ and departure of civil officials 

Siid^Sl^c^^ and of United States 



Ipffkm senior officer 

l|^I*e^ the appropriate 

ipll^S^^ not paraded on Sunday or 

||bii^^ and 0800 on other days. They 



gppfl?!^ an exception to the 

gTO«^^^ may be paraded at any 

Ipm^j^^ in honor of civil 

arid other formal 
lll^cc^^ are not paraded in honor of 

?f|b£]^ armed services of the United 

f^S&i^^i^^ officer present directs 

Ig^^^^ T^ side boys are paraded 

times. When side boys are not 
l^jC^^ band are not paraded in 

p;fc6noif of the arrival or departure of an 
l^lindividual. 
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Table 34.-Honor$ for Civil Off icials of the United States 
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HONORS AND C 


EREMONI 


ES' ■ 






Gun 
Salute 






















5 


« 


Ruffles and 
flourishes 






>^ 
r\ 

U 
■0 


) 








Official 


Uniform 


a 


MiKir 


vjuaiu 


uCW 


Within what 
limits 


Wbt 


! 
J 

wt/cre IJ 


Be President 


, Full dress 


21 


21 


4 


: National^ 
Anthem 


Full 


8 


Manrail 




President's 


Main Truck 


jpormer Presidents 


do 




21 


4 


Admirars 
March 


do 


8 


Quarters 




National 


do 


Vice President 


do 




19 


4 


Hail 

U}lUinD]d 


do 


8 


Quarters 




Vice 

'nCiilQCm S 


do 


Governor of a State 


'do 




19 


4 


Admiral's 
lYiarcn 


do 


8 




Area under his 

Jul ISUILIIUU 


National 


Fore Truck 

■1 V 


Speaker of the House of 
Representatives 


• do 




19 


4 


do 


do 


8 






do 


do 


Hie Chief Justice of the 
United States 


do 




19 


4 


do 


do 


8 






do 


' do 


Ambassador, High Commissioner, 
or special diplomatic repre- 
sentative whose credentials give 
him authority equal to or 
greater than that bf an 
Ambassador 


do 




1? 


4 


National 

fUllilLIu 


do 


8 




Nation or 
nations to which 
accredited ' 


do 


t 

do 


Secretary of State 


do 




19 


4 


UO 


An 

do 


. 8 






do 


do 


U5. Representative to the U.N, 


do 




19 


4 


Admiral's 
March 


do 


8 






do 


do 


Associate Justices of the 
Supreme Court 


do . 




19 


4 


do 


do 


8 






do 


do 


Secretaiy of Defense 


do 


19 


19 


4 


Honor's 
March 


dp 


,8 


Quarters 




Secretary's 


Main Trudc 



^ Sec foot notes at bottom of table. 
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Gun 
Salute 
























irturc 


Ruffles and 
flourishes 






■ >t 

2 






.V 


Flag 




niform 




o 


Music 


Guard 


Qew^ 


Within what 
limits 


What 


Where 


During 


'UU dress 


21 


2t 


4 


National ^ 
Anthem 


Full 


8 


Man rail 




President's 


Main Truck 


Visit 


do 




21 


4 


Admiral's 
March 


do 


8 


Quarters 




National 


do 


Salute 


do 




1? 


4 


Hal] 

Columbia 


do 


8 


Quarters 




Vice 

Prcsidi *'s 


do 


Visit 


do 




19 


4 


March 


QO . 


8 




Area under his 
jurisdiction 


INailOnal 


rorC liULK 


Salute 


do 




19 


4 


do 


do 


8 






do 


do 


do 


do 




19 


4 


do 


do 


8 






do 


do 


do 


do 




19 

( 


4 


National 
Anthem 


do 


8 




Nation or 
nations to which 
accredited 


do 


do 


do 


do 




19 


4 


do 


do 


8 






do 


do 


do 


do 




19 


4 


Admiral's 
March 


do 


8 






do 


do 


do 


do 




19 


4 


do 


do 


8 






do 


do 


do 


do 


19 


19 


4 


Honoris 
March 


do 


8 


Quarters 




Secretary's 


Main Truck 


Visit 
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Table 34.-Honor$ for Civil Officials of the United States (continued) 

HONORS AND CEREMONIES^ 



10 



t 




Gun 
Salute 
















\ 






M 

3 

CO 


S * 

(A C 






%' 








Flag *; 


Official 


Uniform 




a 
u 
Q 


M 3 

3 0 

t c 


Music 


Guard 


CO 


Crcw^ 


Within what 
limits 


What 


Where 


Durinj 


•OibinetOfriceis (other than^ 
Secr^yiries of State and 
Defense) \ 


Full dress 




19 


4 


Admiral's 
March 


do 


8 






National 


Fore Truck 


S 


PrfidHpTit Pro TpmT\orA nf ^ 

Senate 


Ho 

\ 




19 


4 


do 


uO 


0 

0 






do 


do 




United States Senatois 


\ 

do 




19 


4 


do. 


do. 


8^ 






do 


do 




Governor of a Statp nf flip 

United States 


do 




19 


4 


UU 


1 do 


Q 

0 




llllt AT IllftC. 

vul ui jurio' 

diction 


UO . 


do 


• : 


Members of the Hon v of 

Representatives 


do 




t c 


4 


uu 


QO 


0 






do. 


do 




Deputy Secretary of Defense 


do 


19 


19 


4 


3 

Honor's 
iviarcn 


do 


8 


Quarters 




Deputy Secrc- 


Main Truck 




Secretary of the Aimv 


do 

UU 


19 


19 


4 


00 


Hn 
UO 


o' 

0 






National 


Fore Truck 




Secretary of the Navy 


do 


19 


19 


4 


do 


do 


8 


Quarters 




Secretary's 


Main Truck 




Secretary of the Air Force 


do 


19 


19 


4 


do 


do 


8 






National 


rorcTru:k 




Director of Defense 
Kesearcn ana engineering 


do 


19 


19 


4 


do 


do 


8 


Quarters 




Director's 


Main Truck 




Assistant Sccrptarlp^ of 

Defense and General Counsel 
ofDOD 


uo 


17 


17 


4 


do 


QO 


0 
0 


Quarters 




Assistant Secre- 
tary's 


do 

• 




Under Secretary of the Army 


do 


17 


17 


4 


do 


do 


8 






National 


Fore Truck • 




Under Seaetary of the Navy 
See foot notes at bottom ofta 


do 
ble. 


17 


17 


4 


do 


do 


to 

8 


Quarters 




Under Secre- 
tary's 


Main Truck 





er|o 



Table 3-4.«-Konors for Civil Off icials of ^he United/States (continued) 

HONORS AND Cp REMONIESf 





Gun 




Salute 


1 


jarture 


[ties and 
Irishes 






3 O 




19 


4 




19 


4 




19 


4 




19 


4 




19 


4 


19 


19 


4 


19 


19 


4 


19 


19 


4 


19 


19 


4 


19 


19 


4 


17 


17 


4 


17 


17 


4 


17 


17 


4 



Music 



Gunrd 



Admiral*! 
March 



do 

do 
do 

d9 

3 

Honor s 
March 

do 

do 

do 

do 

do 

do 
do 



do 
do 

do 
do 

do 

do 

do 
do 
do 
do 

do. 

do 
do 



Crew 



Within what 
limits^ 



Out of juris- 
diction 



Quarters 
Quarters 

.7 

Quarters 
Quarters 



Quarters 



> What 



National 
do 

do 
do 

do 

Deputy Secre- 
tary's 

National 
Seaetary*s 
National 
Director's 



Assistant Seac- 
tary*s 



National 

Under Secre- 
tary's 



Flag 



Where 



Fore Truck 
do 

do 

; do 

do 

Main Truck 

Fore Truck 
Maii/Truck 
Fore Truck 
Main Truck 

do 

Fore Truck , 
Main Truck 



During 



Salute 
do 

do 
do 

do 

Visit 

Salute 
Visit 
Salute 
Visit 

do 

Salute 
Visit 
69.128.1 
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o 
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O 

> 
n 

O 
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OITidal 

Under Secretary of the 
Air Force 

Assistant Secretaries 
of the Army 

Assistant Secretaries 
of the Navy 

Assistant Secretaries of 
the Air Force 

Governor General or Gov- 
^^ ernorofaCoftimonwealthor 
O Possession of tFe United 

States, or area under United 

Statesjurisdiction 

Other Under Secretaries of 
Cabinet, the Deputy Attor- 
ney General 

Envoy Extraordinary and 
Wnistcr Plenipotentiary 

Minister Resident 

Charge d'Affaires, 

q rj Career Minister, or Counselor 
0 > of Embassy or Legation 

Consul General; or Consul or 
' Vice Consul or Deputy Consul 
General when in charge of a 
Consulate General 



r Ji^^ ^^^^ 3' ''Ottom of table. 



Uniform 
do 

do 
Full dress 



do 



do 



do 



do 

do 
do 
do 

do 



Table 34.-Honors (or Civil Offidals of the United States (continued) 
HONORSAND CEREMONIES^ 



Gun 
Salute- 



< 



17 

17 
17 

.17 



17 

17 
17 

17 
17 



•0 

3 0 



17 



11 



Music 
do 

do 

Honor's 
March 



Admiral's 
March 



do 

do 

do 
do 

do 
do 



Guard 
do 

do 
Full 

do 
do 



do 

do 

do 
do 
do 

do 



«4 

>^ 
0 
Si 
V 

W 



Crew^ 



Quarters 



Within what 
limits 



Flag 



Area under his 
jurisdiction 



What 
National 

do 

Assistant SecrC' 
tary's 

National 
, do 



I^ation to which 
accredited 

do, 

do 

do 



District to 
which assigned 



do 



do 

do 
do 



do' 



Where 
Fore Truck 

do 

Main Truck 

Fore Truck 
do 



do 



do 

do 
do 



do 



Du^ 
Sa 



Vi 



69, 



inn 



Iress 



Table 3-4.-Hofiors for Civil Officials of the United States (continued) 
HdNORS AND CEREMONIES ^ 



Gun 
Salute ' 



17 

17 
17 

17 



17 

17 
17 

17 
17 



t3 . 
CO o 



17 

15 

13 
11 

11 



Music 



do 

do 

Honor's^ 
March 

do 



Admirars 
March ^ 



do 

do 

do 
do 
do 

do 



Guard 



do 

do 
Full 

do 

.do 



do 

do 

do 
do 
do 

do 



o 



Crew^ 



Quarters 



Within what 
limits 



Area under his 
jurisdiction 



Nation to which 
accredited 

do 

do 

do 



District to 
which assigned 



What 



National 



do 

Assistant Secre- 
tary's 

National 



do 



do . 

. do 

do 
do 

do 



Flag 



Where 



Fore Truck 
do 

Main Truck 

Fore Tr Jck 
do 



' do 



During 



Salute 

do 
Visit 

Salute 
do 



do 

do 

do 
do 

do 
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orlegaiic!^ 



Mayor of aniitcopie^ 



Vice Colli fta only 



cDaige 
ofaMleUoi 
Qiiiiilale 



Mm 



Oflteday 



'feW»tjaijiii{it(im(|loisioPiesiiieiii 



Wfoidaofpi 



SectttaiyofDefik 



lIKCt 



tetaiyoflaboi 

klaiyo[llei,Hniioj,andHii5 



''eric 



OftkJai 



NiioDtovliid 



iiuyoiilty 
Nitioctorfcli 



District to 



FoieW- 



Jsi 

I) 
5 



Gtiaid 



OftWy 



Ofthelay 



Disbicttoich 



Nation 1(1 wliid 



Distiictio 



3Ii«Myiiithetiioof"StoanilSlripcsFom^ 



itiateoDHuiutions 



i9J2ai 



Table 3'5.~Honors for Foreign Officials andOfficers 



Official or Officer 
■". I — 



r 

0) 



President or,Sovereign 



Member of reigning 
loyal family 
FHme Minister or 
' other cabinet 
officer. 

to Officer of armed forces, 
diplomatic or consular 
representative in 
country to which 
accredited, or other 
distinguished official. 



Uniform 



Full dress 



do 
do 



Gun 
Salute 



21 



21 



4) 



21 



13 

C t 



19 



4 
4 



Music 



Foreign 
National 
Anthem 

do 

Admiral's 
March 



Guard 



Full 



do 
do 



0 

T3 

7] 





Flag 


Crew^ 


What 


Where 


During 


Man Rail^ 


Foreign 
■ ensign 


Main 
TVuck 


Visit 


do 


do 


do 


Salute 




do 


Fore , 
TVuck 


do 

r 



For example, foreign civil officials, occupying positions conjparable to U.S. 
Department of Defense civil officials, shall receive equivalent honors. 
Officers of Armed Forces: Honors as for officer of the United States of the same 
grade, except, that equivalent honors shall be rendered to foreign officers who 
occupy a position comparable to Chairman JCS, CNO, Chief of Staff Army, Chief 
of Staff Air Force, or CMC. ' 

Honors as prescribed by the senior officer present; such honors normally shall be 
those accorded the foreign official when visiting officially a ship of his own nation, 
but a gun salute, if prescribed, shall not exceed 19 ^ns 



1 



Not appropriate on shore installations 
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TaUe 3-5«-Honor$ for Foreign Officials and Officers 



•/ 





Gun 
Salute 






















arture , 


fles and 
rishes 






«1 
>» 
o 
Si 






Flag 




1 


I 


a 


Ruf 

IlOU 


Music 


Guard 


"5 


iCrew^ 


What 


Where 


During 


ss 


21 


21 




Foreign, 
National 
Anthem 


Full 


8 


Man Rail 


Foreign 
ensign 


Main 
Truck 


Visit 




21 


21 


4 


do 


do 


8 


do 


do 


do 


Salute 






19 


4 


Admiral's 
March 


do 


8 




do 


Fore 
Truck 


do 



Scials: Honors for official of the United States of comparable position, 
niple, foreign civil officials, occupying positions comparable to U.S. < 
lent of Defense civil officials, shall receive equivalent honors, 
of Armed Forces: Honors as for officer of the United States of the same 
xcept, that equivalent honors shall be. rendered to foreign officers who 
a position comparable to Chairman JCS, CNO, Chief of Staff Army, Chief 
Air Force, or CMC. • 

as, prescribed by the senior officer present; such honors normally shall be 
»corded the foreign official when visiting officially a ship of his own nation, 
in salute, if prescribed, shall not exceed 19 guns 

itions . 
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Chapter 3-HONORS AND CEREMONIES 



'is rendered the same honors on embarking and 
(iisembarking as prescribed for an official visit. 
Addition^ly, if he is entitled to a gun salute, it 
is fired when he disembarks in a port of the 
foreign nation to which he is accredited. 



FLAG DISPLAYS 

Preceding sections of this chapter dealt with 
the honors and ceremonies for civil officials and 
officers of the United States and foreign 
countries. Another of your duties as 
Quartermaster is identifying flags flown by ships 
of the United States Navy as well as the national 
and merchant flags of the principal maritime 
nations. The remainder of this chapter discusses 
and illustrates these flags and some of . the 
ceremonies that pertain to them. 

NATIONAL ENSIGN 

Since June 14, 1777, the ensign (sec figure 
3-1) has served as a symbol of our country's 
greatness. Because it represents our country, we 
owe it . every respect and honor to which it is 
entitled. 

During the ceremony of hoisting and 
lowering the national ensign, or when * r-: ensign 
is passing in a parade or review, all per r^iis who 
are not part of a military formation should 
stand, face colors, and come to attention. 
Armed service*^ personnel in uniform render the 
han ; salute. \ man in civilian dress should 
reniLOve his hat with the right hand and hold it at 
a point on the left shoulder so that the hand is 
over the heart. > 

Personnel in civilian dress, but hatlcss, 
should stand at attention with the right hand 
over the heart. If the ensign is carried in a 
moving column, the hand salute should be made 
as the flag passes. 

When the ensign is displayed as the national 
anthem is being played, military personnel 
should salute while facing the ensign. The same 
salute should be executed, facing the music, if 
the ensign is not visible to the person rendering 
the salute. 

When the ensign is carried in a procession 
with another flag or with several flags, the ensiga^^ 
should be on the marching right of a single line. 



Alternatively, it should be by itself in fiontof 
the center of the line in which the other flags are 
carried. 

When a number of flags, including . the 
ensign, are flown from adjacent poles or masts, 
the ensign is hoisted first and lowered last. No 
other flag should be placed to the right of the 
ensign; that is to the flag's right. 

If the ensigns of two or more nations are 
displayed, they are flown at the same height 
from separate masts and should be 
approximately equaP in size. International 
custom forbids flying one nation's ensign above 
that of another nation. 

Flags flown from tixed masts or flagpoles, are 
placed at half-mast to indicate mourning. 
Because the ensign cannot be placed at half-mast 
on a small portable staff, such as that carried in 
a parade, mourning is signified by attaching two 
black crepe streamci-s to the spearhead. Crepe 
streamers are used only when ordered by the 
President. When the ensign is to be flown at 
half-mast, it first should be hoisted to the peak 
for an instant and then lowered to the half-mast 
position. Before the colors are lowered for the 
day, they should be raised again to the peak. 



Aboard Ship 

The national ensign on a Nav>' ship at anchor 
is hoisted at 0800 on the flagstaff. The union 
jack is hoisted on the jackstaff. Both flags are 
kept flying until sunset. 

If two or more vessels arc in company in 
port, the senior officer present signals at 0745 to 
specify the size of colors to display for the day. 
If his signal is made after 0800, the ensign is 
hauled down upon execution of the signal, and 
an ensign of the prescribed size is hoisted. 

When a naval vessel gets underway and there 
is enough light for the ensign to be seen, it 
should be hoisted even though it is earlier than 
0800 or after sunset. When falling in with other 
ships or when near land, the ensign also should 
be displayed. 

Naval shore stations follow the same rule as 
ships concerning showing the national ensign 
from 0800 to sunset. The base commander 
designates where the ensign is to be displayed. 
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QUARTERMASTER 3 & 2 



1^ ^ 



1^ * 
ic ^ * 



* i^r ir 



* * * 
* *. * * ★ .* 



NATIONAL FLAG 



ENSIGN AND MERCHANT 


FLAG 


DtMBNSiONS 




N0I5T (VIDTN) OP FLAG 


1.0 


PLY (LENCTN) OP FLAG 


1.9 


NOiST (VIDTN) OP UNION 


7/15 


PLY (LENCTN) OP UNION 


.7« 


•lOTN OP EACN STRIPE 


1/13 




UNION JACK 



Figure 3-1.-The United States national ensign and the union jack. 
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On a Navy ship underway, the ensign is 
flown from the gaff, which is a spar extending 
outward at an angle from the mainmast. 
; : ship enters^ a foreign port during 

the nigiht, she hoists her ensign at daylight for a 
shoit^ time to enable port authorities to 
distinguish her nationality. It is customary for 
other ships in port to show their colors in 
return. 

In wartim^e^" no action is commenced nor is a 
battle fought without displaying the national 
ensign. 

Displaying National Ensign 
in Boats 

The, national ensign is displayed in 
waterbome boats belonging , to naval vessels 
under the following circiunstances: 

1 . Underway during daylight in a foreign 
port. , 

2. When ships are required to be dressed or 
, full-dressed. 

3. Going alongside a foreign vessel. ^ 

4. When an officer or official is embarked 
on an official occasion. 

5. When a flag officer or general officer, a 
•unit commander, a commanding officer, or a 
chief of staff, in uniform, is embarked in a boat 
of his command or in one ^ assigned fo'r his 
personal use. 

6.. At such other times as may, be prescribed 
by the senior officer present. 



Answering a Dip 

When a vessel of any nation formally 
recognized by the United States salutes a ship of 
our Navy by dipping her ensign, the salute is 
returned by the U.S. Navy ship dip for dip. If 
the original salute is given before 0800, after 
sunset, or at any other time when the ensign is 
not displayed, the Navy ship hoists her colors, 
returns the salute, then hauls down the colors 
after a short interval. An ensign displayed at 
half-mast is hoisted to the peak or truck before a 
dip is answered. Shjps of the U.S. Navy never 
dip the national ensign unless in return for such 
compliment. 



It should be noted that the United States 
may recognize a government although it may 
not have or may have broken diplomatic 
relations with that government. The following 
governments are not now (June 1974) formally 
recognized by the United States and are not 
entitled to the dip: 

Albania 

Communist China 
East Germany 
Mongolia 
North Korea 
North Vietnam 

Figure 3-2 shows the flags of nations NOT 
fornially recognized by the United States. Since 
Mongolia is landlocked and no merchant fleet is 
registered, the chance of seeing their flag on a 
ship is small. (Refer to explanatory note in 
figure 3-3.) 

National Ensigh During Gun Salutes 

While firing a salute in honor of a United 
States national anniversary, as on Washington's 
Birthday or the Fourth of July, the national 
ensign is displayed at the main. It also is flown 
at the main during a 21 -gun salute honoring a 
United States civil official unless the ship is 
displaying the personal flag of that official. 
During a salute to any other United States civil 
official, except by a ship displaying the persona' 
flag of the official, the national ensign i:^ 
displayed from the main or the fore; it also is 
displayed from the gaff of the flagstaff. 



Half-Masting Ensign 

The custom of flying the ensign at half-mast 
is observed as a tribute to the deac!. The Navy 
has s p ecific rules for all occasions of 
half-masting the ensign. They are as follows: 

1 . Whenever the ensign is to be half-masted, 
it first is raised to the peak (closed up) and then 
is lowered to the half-mast position. The same 
procedure is used when lowering the ensign. It 
first must be raised to the- peak and then 
lowered. 
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ALBANIA 




4 PEOPLE'S REPUBLIC OF CHINA A ^EAST GERMANY 




NATIONAL 




NATIONAL 



MERCHANT 



NORTH KOREA 



IjlORTH VIETNAM 



NATIONAL 




NATIONAL 
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MONGOLIA 












y 












■f 











NATIONAL" 



Figure 3-2.-Flags of nations not fornoaiiy recognized by th(3 United States. 
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2. On Memorial Day, the ensign is flown at 
half-mast from 0800 until completion of the 
21 -gun salute, fired at 1200, or until 1220 if no 
salute is fired. 

3. Ships underway and in port are required 
to half-mast the national ensign in accordance 
with the appropriate articles of the U.S.? Navy 
Regulations relating to such procedure. 

During burial at sea, the ensign is at 
half-mast from the beginning of the funeral 



service until the body is committed to the deep. 
A longer period for displaying the ensign at 
half-mast .may be prescribed, according to 
circumstances, by the senior officer present. 
Boats participating in a funeral procession also 
fly the national ensign at half-mast. 

MISCELLANEOUS FLAGS AND PENNANTS 

Miscellaneous flags and pennants authorized 
to be displayed, as circumstances dictate, are the 
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NATIONAL-UNlbl^ nA6-JACK 




A ITALY 



MERCHANT- 



GREECE 




ENSIGN 
NATIONAL— MERCHANT - 
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ENSIGN 




ARGEKTINA 




NATIONAL 

ENSIGN— bM mmm •! Mmi 

MERCHANT-, 



BELGIUM 



ENSIGM 



U. S. S. R. 



U.S.S.R. 



ENSIGN 
NETHERLANDS 




ENSI^NATIONAL-tMERCHANT 
^ BRAZIL 




ENSIGN-NATIONAL-MERCHANT 
/ PORTUOAL 




ENSIGN-NATIONAL-MERCHANT 




NATIONAL-MERCHANT 



PANAMA 




ENSIGN-NATIONAL-MERCHANT 
DENMARK 



ENSIGN 
NATIONAL-MERCHANT- 



SPAIN 




ENSIGN— NATIONAL 
MERCHANT— witW cMi..l..aM 



Figure 3-3.-Flags of some of the Icdding maritime nations. 
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Figure 3-3.— Flags of some of the leading maritime nations. 
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NATIONAL— MHCHANT—ttelwfwIor. wiW 

Gi»MANY 




ENS4GN.^TIONAU.MEltCHANT 
AUSTRALIA 



NATK3NAU-MUCHANT 



JAPAN 





NATlONAU-JAa 



NATIO^EAUST CHINA 



NATIONAL—MERCHANT 




MERCHANT 

ENSIGN— NATiONAL>-«ifl»ewt the y«>Io« rtripci 



NOTE: THIS FLAG IS SHOWN FOR FA- 
MILIARIZATION PURPOSES ONLY. IT 
DOES NOT CONSTITUTE A FLAG OF A 
SOVEREIGN NATION RECOGNIZED BY 
THE UNITED STATES OF AMERICA. 
THE UNITED STATES RECOGNIZES THE 
GOVERNMENT OF THE REPUBLIC OF 
CHINA (NATIONALIST CHINA) AS THE 
SOLE GOVERNMENT OF CHINA. NO 
ACTION OR EXCHANGE SHOULD BE 
'MADE UNDER ANY CIRCUMSTANCES 
WHICH MIGHT INDICATE, OR APPEAR ' 
TO INDICATE, THAT THE COMMUNIST / 
CHINESE REGIME IS RECOGNIZED BY 
THE UNITED STATES. THEREFORE,/ 
NO ACTION OR EXCHANGE SHOULD / 
BE MADE INDICATING, OR APPEARIhiG 
TO INDICATE, RECOGNITION OF TH^ 

chinlJe communist flag, this l^i^ 

CLUDES SUCH ACTIONS AS Sy^LUTES', 
ANSWERS TO DIPS, OR REPLIES TO 
PASSING HONORS. 



Figure 3-3.-Flags of some of the loading maritime nations (continued). 
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(1) union jack; (2) cbmmision pennants; (3) U.S. 
Navy flag; (4) U.S. Navy infantry battalion flag; 
^^5) Red Cross flag; (6) Church pennant; (7) CNO 
flag; (8) personal flags of Navy flag officers; (9) 
personal flags and pennants in boats and 
automobiles; (10) personal flags of staff corps 
officers; (11) broad command and burgee 
command pennants; (12) United Nations flag; 
(13) special' flags of U.S. civil officials. The 
miscellaneous flags and pennants are described 
individually in ensuing topics. 



Union Jack 

The union jack is a replica of the blue, 
star-studded field in the comer of the national 
ensigii. (Refor to figure 3-1.) It symbolizes the 
union of the states of the United States. Edch 
star represents a state but not a particular statc. 

When a naval ship is at anchor, the union 
jack is flown from the jackstaff, in the bow of 
the ship, from 0800 to sunset. In addition to 
flying from the jackstaff, the union jack is 
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hoisted also at the yardarm to indicate that a 
general court-martial or a court of inquiry is in 
\, session. 

The union jack is flown in boats as follows: 

, 1 . When a diplomatic official of the United 
States of or above the rank of Charge d'affaires 
pays an official visit afloat in a boat of the LhS. 
Navy. ^ \ 

2. By a governor general pr. governor 
commissioned^ as such by the President, when 
embarked in a boat in his official capacity, and 
within the area under his jurisdiction (the 
Governor of the Virgin Islands, for instance). 

When displayed from the jackstaff, the 
union jack is half-masted if the national ensign is 
half-masted. The union jack is not dipped when ^ 
the national ensign is dipped. 

The union jack is issued in several sizes; but, 
when flown at the jackstaff, it must be the same 
size as the union of the ensign* flown at the 
flagstaff. 



Commission Pennant 

Every Navy ship, in commission flies the 
commission pennant except when it is replaced 
by a personal flag, command pennant, or Red 
Gross flag. The commission pennant (figure 3-4) 
is flown at the after truck.,of a naval vessel or, if 
a mastless ship, at the highest and most 
conspicuous point of hoist. It also is flown from 
the bow of a boat when a commanding officer, 
not entitled to a personal flag, is embarked on 
an official visit. 

The commission pennant is not a persona! 
flag, but sometimes it is regarded as the personal 
symbol of the commanding officer. Along with 
the ensign and union jack, it is half-masted upon 
the death of the commanding officer of? ship. 

U.S. Navy Flag 

Before 1959, the U.S, Navy had not adopted 
oil 'official, flag. Until then, the U.S. Navy 



infantry battalion .flag and, on rare occasions, 
the union jack were used semi-officially to 
represent the Navy. The flag shown in figure 3-5 
fulfills the requirement for an official flag to 
represent the Navy on a wide variety of 
ceremonial, parade, and display occasions. ' 



Red Cross Flag , 

; Hospital ships fly at the main truck the Red 
Cross flag (figure 34) instead of the commission, 
pennant. Boats engaged in sanitary service, also 
hospital boats of landing parties, fly the Red 
Cross flag from a staff in the bow. 



Church Pennant 

The church pennant is the only flag ever 
flown over the national ensign at the same point 
of hoist. It is displayed only during church 
services conducted by a chaplain on board 
vessels of the,Navy. (See figure 3-4.) 

CNOFIag 

The Chief of Naval Operations flag (figure 
34) is a blue and white rectangle, divided 
diagonally. In its center is the official seal of the 
Chief of Naval Operations-an eagle clutching an 
anchor and surrounded by a chain of 50 gold 
links. The CNO flag is displayed in the same 
manner as required for displaying flags of flag 
officers. 

Personal Flags of 
Navy Flag Officers 

When a flag officer of the Navy -a 
commodore, rear admiral, vice admiral, or 
admiral-assumes con:mand of a fleet or a unit 
of a fleet, his personal flag (figure 34) is hoisted 
and kept flying until he turns over his command 
to his successor. If he is absent from his 
command for period exceeding 72 hours, his flag 
is hauled down. 

A flag officer's flag never is displayed 
simuhaneously from more than one ship. It is 
flown at the main truck by the siiip he is aboard. 
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RED CROSS CHURCH PENNANT 
Figure 34.-Personal, command, and miscellaneous flags and pennants. ' 
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Figure 3-5.-The United States Navy flag. 



Normally, no personal flag or pennant is shown 
at the same masthead with the national ensign. 
When a double display is required, the personal 
flag or pennant should be flown at the fore 
truck, and the national ensign is displayed at the 
main truck. When a single-masted flagship is 
dressed or full-dressed, however, the personal 
flag or pennant is hoisted at , the starboard 
yardami. 

During a gun salute the ensign is displayed at 
the mam truck. Any personal flag is lowered 
clear of the ensign. 

" Personal Flags and Pennants 
in Boats and Automobiles 

When embarked in a boat of the . naval 
service on official occasions, an officer in 
command, or a chief of staff acting for him, 
displays ^his personal flag or command pennant 
from the bow. If not entitled to either a 
personal flag or command pennant, a 
commission pennant is used. 

An officer entitled to a personal flag or 
command pennant may display a miniature of 
his flag or pennant, in the vicinity of the 
coxswain's station when embarked in a bo^t of 
the naval service on any trips except official 
occasions. 



An officer entitled to display a personal flag 
. or command pennant may, when riding in an 
automobile on an official pccasion, display his 
.flag or pennant forward on the vehicle. 

Personal Flags of Staff ^ 
Corps Officers / 

The personal flag of a flag officer not of the 
line has a white field vrith blue stars. Officers 
entitled to such flags may . fly them at shore 
activities they command, but they are never 
hoisted on board ship. 

Broad Command and Burgee 
Cqmmand Pennants 

The broad command pennant is flown by an 
officer below flag rank when in command of a 
force, flotilla, squadron*, carrier group, cruiser 
division, or an aircraft wing. If the officer is in 
command of any other . division or a major 
subdivision of an aircraft wing, the burgee 
command pennant is displayed. 

If the officer is the regularly assigned 
commander of the unit or is temporarily in 
command, the pennant is shown at the after 
truck of his ship whether underway or in port. 
When so displayed, the command pennant 
replaces the commission pennant. 

The broad command or burgee command 
pennant also is exhibited in the bow of a boat in 
which the officer is embarked officially. (See 
figure 3-4.) 

United Nations Flag 

■^The flag of the United Nations (U.N.) 
consists of the official emblem of the United 
Nations centered on a blue background. (See 
figure 3-6.) The emblem is white and appears on 
both sides of the flag. 

The U.N. flag flies from all buildings, offices, 
and other property occupied by the United 
Nations. The manner and circumstances of 
displaying it conform, insofar as appropriate, to 
the laws and customs applicable to flying the 
national flag of the country in which the display 
is made. 
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Figure 3*6. -The United Nations flag. 



■ The United Nations flag is shown at 
installations of the Armed Forces of the United 
States only upon occasions of visits .of high 
dignitaries of the United Nations or on other 
^pecial occasions in honor of the United 
• Nations. At such times it is displayed with the 
United States flag. Both flags should be of the . 
same approximate size* and on the same level, 
^ with the flag of the United States in the position 
of honor on the right (observer's left). 

When United Nations dignitaries are to be 
. honored, U.S. Navy vessels display the United 
Nations flag in the same manner as th^y present 
a foreign ensign during visits of a foreign 
president or sovereign. 

The President of the United States may 
^ authorize the display of the United Nations flag 
^^for other national occasions than those named. 



Special Flags of U.S. 
Xivil Offlcials 

The personal flag of the President of the 
United States is shown in figure 3-7.(His flag is 
hoisted at the main truck the nrament hfe 
reaches the deck of a naval vesseL^d it is kept 
flying until he departs. Iris-hatlled down with 
the sounding of the last gun of the Presidential 
departure salute. The President's boat flag is 
smaller in size but. of the same design. When he 
is embarked in a boat of the Navy, his boat flag 
is flown from a staff in the bow of the boat. 
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In addition to the President's personal flag, 
the personal flag of each of the following civil 
officials is also displayed at the main track: (1) 
Vice President; (2) Secretary of State (when 
acting as a special foreign representative of the 
President); (3) Secretary, Deputy Secretary, and 
Assistant.Secretary of Defense; (4) Secretary,, 
Under Secretary, and Assistant Secretaries of the 
Nayy. 

When two or more civil officials are 
embarked on board a ship of the Navy , or in a 
boat of the Navy, only the flag of the senior 
official is flown. 



DRESSING AND FULL-DRESSING 
SHIP 

When dressing ship, tlie largest national 
ensign the ship has is flown from the flagstaff. 
Except as prescribed for a ship displaying a 
personal flag or command pennant, a national 
ensigrfalso is displayed from each masthead. The 
national ensigns at the mastheads should be 
uniform in size. If there is a substantial 
difference in heights of mastheads, however, a 
variation in the size of the national ensign is 
appropriate. 

When the ship is full-dressed, the mastheads 
are dressed as described in the preceding 
paragraphs. A rainbow of signal flags also is 
displayed. They should reach from the foot of 
the jackstaff to the mastheads and then to the 
foot of the flagstaff On peculiarly masted or 
mastlass ships, the display is modified as little as 
possible from the rainbow effect. 

. Ships are full-dressed on the third Monday 
of February and the Fourth of July. If the 
Fourth of July falls on a Sunday, the ceremonies 
are conducted the following day. Sliips are 
dressed on remaining national holidays and at 
such other times as may be prescribed. 

When dressing or full-dressing ship in honor 
of a foreign nation, the national ensign of that 
nation replaces the United States national ensign 
at the main (or at the masthead of a 
single-masted ship). 
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If circumstances necessitate half-masting the 
national ensign during dressing or full-dressing 
ship, only the national ensign at the flagstaff is 
half-masted. 

When full-dressing is prescribed, the senior 
officer,, present may direct that dressing be 
substituted if, in his opinion, weather conditions . 
make it advisable. Under such ckcumstances, he 
also may direct that Jhe ensigns be hauled down 
from the masthe'ads after they are hoisted. 

Ships not underway must be dressed or 
full-dressed from 0800 until sunset. Underway, 
they are not dressed or full-dressed. ^ 

Only clean flags should be used in 
full-dressing ship. More than one set of flags may 
be needed to fill all the dressing lines on large 
{Ships. Flags should be stopped to the dressing 
lines the day before the ship is to be full-dressed. 



Otherwise, something unforeseen might develop 
and the dressing lines would not be ready for 
hoisting at 0800. 

FLAGS OF OTHER NATIONS 

Figure 3-2 'shows flags of nations riot 
formally recognized by the United States. . 

Figure 3-3 shows the flags of other maritime 
nations of the world. As a result of wars and 
gain^ and loss of independence by different 
nations, this combination of flags has undergone 
many changes during the past 40 years. An 
attempt is made .every few years, by our 
Government agencies, to bring plates of 
maritime Nations up to date. 

Any future changes in the flags and ensigns 
will supersede those in 'this training course. 
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CHAPTER 4 



ip(0NpiG GpAAPASS AND GYROCOMPASS 



^„ ^_, jisgj*^ of all 

gMpltibj^^^^ the compass. Without 

^i|p^i:w^;;^;;ii^c^^ on headiajgs '■ : -and ^ 

^!|QbnupaB*6s^t^ before the days of 

^^EoMBm^ leniaiii indispensable in 



* gyrocompass 
j^-^^r|jtl»^ that a lapidb^; spinning 



^j^?pipBi^fiopv»^ the 
pffl|c(ooppi|s|J^^^^ to point tovirard true 
^^^j^^yc^^it:0iy:: haveu :islight^ mechanical 
pCTR|||M:?^ 'whidi niay .-bie ^determined" and 



llgfmMBy jwb^^ the 
" point toward tjie magnetic 



MAGNETISM 



^ jT^^fi^ of the 

l^^^o^^ is necessary to know 

^p|ib^^ A magnet 

l^ajboily^t^ has the properly of attracting iron 
^ll^d a magnetic field around itself. 

m as lodestone and magnetic oxide 
l^iJiiraTi, in th^ natural state, possess this 
||^9P«rty.^^T^ Earth itself has similar properties 
Wia^ nnay be considered a gigantic magnet . 
I , X has a north pole and a south 

^ ^ pofe. a s^^ magnet is cut in half, each half 
;^i.: b^ a north pole and a south 

pole, 5f^^t^^ brought close together, 

^; thOT unlite their like poles 

ft tepeL That is, a north pole attracts a south pole 



but repels another north pole. This law of 
magnetism has meaning for you inasmuch as you 
later will see how the' mafuietS in a ship*s 
magnetic compass observe this law in relation to 
the Earth's magnetic fields or to the ship's own 
magnetic properties. 

EARTH'S MAGNETISM 

The Earth, like all other magnets, has a 
magnetic north pole, located approximately at 
74.0"* north latitude, lOLO** west longitude, and 
a magnetic south pofe, located iapproximately at 
68:0"* south latitude, 144.0** east longitude, 
l^iey sure distinguished from the true North and 
South Poles wh|ch are at 90'* north latitude and 
90^ south !Ui[titude, re^ 

The magnetic lines Of force that connect the 
magnetic poles are called magnetic meridians. 
These meridians are nbt great circles. Because of 
the irf^ular distribution of magnetic material in. 
tiie Earth, the meridians are irr^ular, and the 
planes of the magnetic meridian^ do not pass 
through the center of the Earth. Approximately 
midway between the magnetic poles is a line 
J cailed the magnetic equator. 

The magnetic equator is an irregular arc, 
varying in latitude from 15** south in South 
America to 20**^north in Africa. 

MAGNETIC COMPASS 

Although you were introduced to the 
magnetic compass in the Seaman course, your 
job as Quartermaster requires a much more 
thorough knowledge of the intricacies of the 
magnetic compass. Accordingly, this topic 
presents detailed information oh the magnetic 
compass, its nomenclature, and its limitations. 
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45.595(69) 

Figura 4-1.-U.S. Navy 7%-lnch standard compass. 



COMPASS NOMENCLATURE 

The simplest magnetic compasses, as you 
know, contain magnets whose south ends tend 
to seek the Earth's north magnetic pole, thus 
giving the compass its directive force. 

Magnetic compasses use^i in the Navy (figure 
4-1) are highly sophisticated instruments. In 
addition to the magnets, magnetic compasses are 
made up of a number of parts. Components of a 
standard l-Vi-inch diameter Navy compass are 
given in the accompanying list. 
^ • 

1. Magnets: Four (two in older compasses) 
cylindrical bundles of steel wire, with magnetic 
properties, which are. attached to the compass 
card to supply directive force. 

2. Compass card: An aluminum disk 
graduated in degrees from 0 to 359. It also 
shows cardinal and intercardinal points. 

3. Compass bowl: A bowl-shaped 
container, made of nonmagnetic material 
(brass), with a reference mark on its rim. The 
bowl contains the magnetic element and the 



fluid. Part of the bottom may be transparent 
(glass) to permit light to shine upward against 
^ the compass card. 

4. Fluid; A liquid surrounding tlie magnetic 
element. By reduction of weight, in accordance 
with the Archimedes principle of , buoyancy, 
friction is reduced. Qoser alignment of the 
compass needle with the magnetic meridian is 
thus possible. The liquid in older compasses may 
be a mixture of ethyl alcohol and water in 
approximately equal parts. Alcohol serves to 
lower the freezing point of the mixture. Newer 
compasses contain varsol, an oil that neither 
freezes nor becomes more viscous at low 
temperatures, 

5. Float: An aluminum air-filled chamber 
in the center of the compass card to further 
reduce weight and friction at the pivot point. 

6. Expansion Bellows: A bellows 
arrangement in the bottom of the compass bowl, 
which operates to keep the compass bowl 
completely filled with liquid. A fiUing screw 
facilitates adding liquid when necessary. 

7. Lubber's line: A mark on the inside of 
the compass bowl,^ which is aligned vsdth the 
ship's fore-and-aft axis. The lubber's line is a 
reference for reading direction from the compass 
card. The compass card reading on the lubber's 
line represents the ship's heading. 

,8. Gimbals: The compass bowl has two ^' 
pivots that fit or rest in a metal ring, which also 
has two pivots resting in the binnacle. This . 
arrangement (gimbals) permits the compass to 
remain almost horizontal despite the motion of 
the ship. An important concept is that, 
regardless of the movement of the ship, the 
compass card remains fixed. The ship, the 
compass bowl, and the lubber's line move 
together around the compass card. To the 
observer, as he witnesses this relative motion, it 
appears that the compass card moves. 

9. Binnacle: A nonmagnetic housing in 
which the magnetic compass is mounted. It 
isually provides a means for inserting corrector 
nagnets for compass adjustment. 




^ ^Clwpter 4-MA<^ AND GYROCOMPASS 

■■■■L. - . 



p^^fpB^^^^ of the m?ignetic 

ability, 



,^.....^....,_jlt.?:1s- 



sensitive to any magnetic 



It is^iseless^af the magnetic poles, and is 
^^ggish and unreliable in areas near the^poks, 

V • -P^^io^ (explained later) changes as a 
Mp*^ magnetic properties change. Moreover, the 
^. with changes in the 

sWp^i^^i^^ or magnetic cargo. 

. . ■ j ■■ ' ' . •; ' ' . ^ . • . 

W:^-- I^viation changes with Ijeading. The 
&; ship as wfell .as the Earth may be considered as a 
i^S?^ ^^^^ effect of the ship's magnetism upon 

1^ the compass changes with the heading. ^ 

||:' : 5. It does not^point to true North. 

P^ . 6* It requires irequent adjustments. 

PREGAIJI^^ 

IgMAGNEl^ ^ 

: A compass canhot be expected to 

|j givi^ is properly installed 

P^o^cted disturbing magnetic^ 

5|^vJn|fei]^ be observed" 

W^V^y^^ compass. Some of) 

^^^r^tfese iffecautions fb^ 

^ ' if avoidable, a compassv^ould not be placed 
g ;; :ne^ ii^: equipment that win be moved 

|li;fi^^^ a gun, boat 

l^l^aav^ crane is hot desirable* The 

ll^ram^ free of, 

li?^^^?^^^^^ particularly those of a^ 

|!^;c<Aai?^^ avoidable, no source of 

gailia&ietism should be permitted withiiTa tadius 
fiy^^^ ^ of the ma^etic compass. Some 

;?6urces that might be overldoked include^ 
f v electric wires carrying direct current; magnetic 
; instniments, searchlights, windshield wipers, 
; ; elcrtr6m^ equipment, ^^or motors; steel Control 
ptod^ or supports associated with the 

: steering ; apparatus; fire extinguishers, gas 

detectors, etc.; and m6tal hangers, flashlights, 
I- keys, or pocketknives. 



STANDARD AND STEERD^IG. 
COMPASSES 

The magnetic steering compass is located in 
. the pilothouse, where Jt is affected considerably 
by deviation. Usually the standard compass is 
topside, where the magnetic forces producing 
. deviation are not so strong. Courses and bearings'^ 
by ^ these compasses must be carefully 
differentiated by the abbreviations psc (per 
standard compass), pstgc (per steering compass), 
-and pgc (per gyrocompass). The standard 
compass provides a means for checking the 
' steering compass and the gyro compass. ; 

^e steering compass on many -ships has . 
been replaced by a repeater, which transmits 
indications from a mfagnesyn compass. (THe^ 
word magriesyn is formed from the term 
"magnetic synchronized.") It is located on a 
mast or at some other point where deviation is 
at a minimum. 

Some ships may have a third magnetic 
compass located at the after steering station 
when that station is topside. This compass is 
known as the emeigency steering compass. 

MAGNETIC COMPASS RECORD BOOK 

According to provision of Navy Regulations, 
the magnetic compass record must be a 
complete record of all direct reading and remote 
indicating magnetic compasses on board* It also 
must be a record of errors of the gyrocompasses 
oh board. While a vessel is underway, 
comparison between the magnetic and 
gyrocompass headings must be niade and 
entered in the record whenever a new course is 
set, u'iiless^ impracticable.. Under circumstances 
such as emeigencies or frequent course changes 
within* a harbor, these comparisons . may be 
omitted. Compass comparisons must also be 
made at least every 30 minutes for one magnetic 
compass and the master^ gyrocompass (or the 
ship's heading indicator Used for steering) and 
every 4 hours for all other installed compasses. 
The compass record book must be signed by the 
navigator and submitted to the commanding 
officer for his^ approval on the last day of every 
-quarter. Figure 4-2 shows a sample page from 
the magnetic compiass record book. 
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rigure 4-2.— Magnetic compass record book— sample page. 



MAGNETIC C(»!PASS ERROR 

Compass error^ defined as the inclination of 
the axis of the compass card to ihe^ true 
meridian, may be computed easily. It is simply 
the algebraic sum of variation and deviation. 
Compa&5 error (figure 4-3) must be applied to a 
compass direction to obtain tjuj^ direction. It 
must be applied to true dii-eciioTi, with sJgna 
reversed, to arrive at compass direction. 

VARIATION 

Because the magnetic north pol^. and the 
true North Pole are not located at the same 
point, the magnetic compass does not seek true 
North, The magnetic compass aligns itself with 
the direction of the horizontal component of 
the Earth's magnetic field at the compass 
locatipn, and therefore does not always point 
toward the north magnetic pole. The amount 



the needle is offset is called variation because it 
varies at differeiit points on the Earth* surface. 
Even in the same locality it usually doesn't 
remain constant, but increases or decreases 
annually at a certain known rate. 

The variation-fdr any given locality is shown 
on the compass rose of the chart for that 
particulat locality, together with the amount of 
annual increase or decrease. In the following 
discussion, symbols are used for degrees C) and 
minutes ('). The compass rose in figure 4-4 
indicates that- in 1969 there was a, 14°45' 
westerly variation in that area, increasing 1 ' 
annually. To find the amount of variation in this 
specific locality in 1976, determine how many . 
yeats have elapsed since 1969 (which is 7), 
multiply that number by the amount of annual 
increase (which gives you 7 times 1 ', or7 '),and 
add that sum to the variation in 1969. You add 
it in this example because it is an annual 
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increaisi^. If it were decreasing, you would 
subtract it. 

The variation in 1969 was 14''45 'W. Add 7 ' 
to that amount, and you have a 1976 variation 
of 14^52 'W. Variation normally is rounded off 
to the nearest 0.5 

' Variation remains the same for any heaWg 
of the ship at a given locality. No matter which 
direction . the ship is heading, the magnetic 
: compass if affected by variation only, points 
steadily in the general direction of the magnetic 
north pole. 

DEVUTION 

The aniount a magnetic compass needle is 
deflected by magnetic material in the ship 
around it is called deviation. 

The most convenient method of determining 
deviation, and the one most commonly used, is/ 
to check your compass on each 15^ heading 



against a properly functioning gyrocompass. 
Because your ship must be on a magnetic 
heading when determining deviation, gyro error 
and local variation must be applied to each true 
heading. When using this procedure, it is only 
necessary to station personnel at each magnetic 
compass and have them record the amount of 
deviation for each compass upon signal from an 
observer at the gyrocompass or repeater. 

Some other methods of finding deviation 
foUoW;. 

1 . By comparison with a magnetic compass 
of known deviation: This method is similar to 
comparison with a gyrocompass except that it is 
unnecessary to know the local variation. This 

, method is used frequently by ships not equipped 
with gyrocompasses. 

2. By reciprocal bearings: One observer is , 
stationed ashore with a spare compass, which is 
plared where it is free from local magnetic 
influences. An observer aboard the ship stands 
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Figure.4-4.-Conipass rose. 



45.23(69) 



69.138 . 

• Figure 4-3.--Coinponents of dompass error. 

by the compass to be checked, When the ship is 
- steadkr on the desired heading, a prearranged 
agnal is made, and each observer notes the 
beating of the other. The reverse bearing of the 
compass ashore, which has no deviation, is the 
magnetic beariiig of the ship. The difference 
between this bearing and the bearing indicated 
bjr the compass - on board is the amount of 
deviation on that particular heading. This- 
, method is not very convenient and probably wiU 
never be used on your ship until all other 
metlpds of determining are exhausted. 

3. By ranges: This method uses a range > 
whose magnetic bearing is known.. The ship 
steams on the various headings, and notes the 
bearing of the range on her compasses for each 
heading a? slie crosses the range. The deviation 
for. each compass is the difference between the 
known inagnetic bearing of the range and the 
bearing, indicated on the compass./ Further 
disucssion of ranges is in chapter S of this 
maniiaL 

63 



4. By azimuths of the Sun or otjfier.celestiaj 
bp^y: In this method the magnetic azimuth of 
the body is determined by applying Ideal 
variation to the body's true azimuth. Computing 
an azimuth of tljie Sun by using H.O. 225' is 
described in .chapter 12 of this manual.' The 
difference between the body's magnetic azimuth 
and Us compass azimuth is the deviation' for that 
particulat heading. y^^^i 

. 5. By distant objects: In tlustmethdd the 
ship muist be a considerable- distance from a 
conspicuous object, with a cleariy/defmed point 
on which to take bearings. I/:;the ship is being 
swung at anchor, the objectishould be at least 6 
miles away. If she is ^tiaming on different 
headmgs, the fact th^t shei'does not remain on 
•the same spot requires tfeat; the object be at least 
10 miles away. The shij;> is steadied on successive 
headings, and tMibdmpass bearing of the object 
IS taken on §a.eh heading. Magnetic bearings may 
be found firbm a chart. As before, deviation on 
each headirig is the difference between compass • 
and magnetic bearing of the object. This method 
has beeh-ahnost completely discarded in favor of 
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ffhe other methods. i\ is described here so that it 
resin be used in extreme circumstances. 

roRRECTINGm ERROR 

i V and deviation combined coml'^ite 

ihagnetic compass error. The course on v/hsch 
you want the ship to head is the tnie co ?i^<;, 
'worked out from the chart on y;hich tru^ 
courses^ and bearings are given. Know:o£ the true, 
course, it is necessary for you to find tiie 
compass course you must steer to make ^ood 
the true course. Compass coiu-se is foun^? by 
applying the compass error, in tenns of variation 
and deviation, to the true course. 

Your problem could be the other ivay 
.around.. Suppose you havei a bs mng taken by 
magnetic compaiis. Plotting true bf rj-Ligs on the 
chart ii preferable to plotting m£gneiic bearings. 
Therefore, you must app^y variation ?jid 
deviation to the compass bearing to obtain the 
true bearing. 

Changing from true course to compass 
course, or vice versa, may be accomplished more 
easily by means of this handy key^ in the form 
of the question: CAN DEAD MEN VOTE 
TWICE? Of course, it's a sure bet that dead men 
can?t vote once, let alone twice; hence this 
question" has no actual meaning. As already 
pointed out, it is merely handy in sobbing our 
problem of correcting compass error. 

First, write each word of the question in 
column form, then opposite each word set down 
what it represents, as follows: 



the line, or changing from compass to true, is 
. called correcting. All yoq actually have to 
reraember is this rule: When correcting, ADD 
easterly and SUBTRACT westeriy error. When 
, uncorrecting, SUBTRACT easterly and ADD 
westerly error. It is as simple as that. All 
compass errors, whethei; due to variation or 
deviation, are either easterly or westeriy. There 
are no northerly or southerly errors. 

Now, let's work a problem. Suppose the true 
course you want to head is 000*^ and you want 
to know the course to steer by magnetic 
compass. In other words, you are uncorrecting. 
This time, write the initial letters of each word 
of the old question in a line. 




- You 
down. 



already kno>y what T is, so write it 



— W + 
D M 



E- 
V 



000^ 



11 



Let's say the chart 
°E. Now you have: : 



shows a variation of 




V T 
ITE 000° 



Can * 


i Compass 


Dead 


Deviation 


Men 


Magnetic 


Vote 


Variation 


Twice 


trae 



Your probleip will always be either 
(knowing the true course) to work up the line to 
the compass course, or (knowing the compass 
course) to work ddwn the line to the true 
course. Going up the line, or changing from true 
to compass, is called uncorrecting. Coming down 



When uncorrecting, remember that you 
substract easterly and add westerly errors. This 
11° I'^ an easterly variation, so you subtract it 
from bcO° and get a magnetic course of 349°. 
Write that down. 



^W + E^-- ^ ' 

C D M V T 

349° 11°E000° 

Occasionally, you need to know a magnetic 
heading or bearing. If that were all you were 
looking for in this example, you could stop right 
here. This time, however, you want to go on and 
find the compass course. Let's say the deviation 
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■^a-.^t^.^i^l!''^ of H'W for a- 349" 

^ : h^cUng,;^^ that <|own. ' 

^ 1^ 



mm 



T 

°E 000" 



ilM^:^<»rrecting,^y^ error, 
a add 14^^p 349° and ^et 003°. Now you 



C 

003"* 



— W + E— 

D M V T 
14''W349'' ll^EOOO" 



? In brd^r to head OOO" true, therefore, you 
: must steer 003^* by this particular magnetic 
/Vv -compass.'. ■ ■ • ■ ■ ^ ■ , . ,■ - 

K r . Note in our sample problem that the easterly 
^ . ^^mtmn and ivesterly deviation almost canceled 
; each othpr, leaving an error of only S^W. If you 
' don t .Vant to^^ 

in defeMl, you can find the algebraic sum of the 
errors advance preparation is 

accompli*)Bd try subtracting the lesser from the 

^ 1^ or adding them if 

mey are like. Then you can apply the result 

; dire^ C, depending on whether 

r you-are^corre^^ 

•^ -1^^ this time-changing 

frbm true to compass. We could have used the 
ame method to change from compass to triie, . 
but ;we must remember that, when correcting' 
we add easterly and subtract westerly errors. 

ADJUSTING VERSUS 
COMPENSATING 

As you know by now, ni^etic material 
around the compass is a caus6 of deviation. 
Another cause of compass deviation is electrical 
, circuits. -In paiticular, the ship V, degaussing 
currents have a strong effect on the magnetic 
compass. (Degaussing, disciissed kter, is an 
electncal instaUation designed to protect ships 
against magnetic mines arid torpedoes.) The 
deviation resulting from/ these* currents is 
neutralized by a procedure cafled compensation. 
You should distinguish between adjusting the 
compass, which means correctii^ for deviations 
caused by magnetic material, and compensating 



the compass, which means correcting for 
deviations produced by degaussing currents. 

DEGAUSSING - 



In discussmg the magnetic compass, we 
mentioned that it is affected by degaussing A 
Quartermaster wiU be concerned with how 
d^aussing works and why it is necessary -The_ 
subject is explained in the ensuing topics. 

SHIP'S MAGNETIC FIELD 

A ship is a magnet because of magnetic 
material (steel) in its huU, machinery, and cargo 
Like any other magnet, . it is surrounded by a 
ma^etic field that is large hear the ship and 
smaU at a considerable distance from it. When a 
ship IS close to a magnetic mine or magnetic 
torpwio, the magnetic field of the ship actuates 
the finng mechai.:sm and causes the mine or 
torpedo to explode. 

*u "^5 P"n>qse of degaussing is to counteract 
the ships -magnetic vfield and establish a 
condition such that the magnetic field near the 
Jrp as-nearly as possible, just the same as if 
the ship were-not there. If this condition could 
be reahzed perfectly, the magnetic mine could 
not detect the presence of the ship and would 
not explode. Even though Uis "condition cannot 
be reahzed perfectly, an approximation to such 
a condition decreases the danger from magnetic 
mines. ' 

Two methods are used to decrease a ship's 
, magnetic field. They are the magnetic treatment 
(caUed deperming) and the shipboard degaussing 
mstallation. 

' Magnetic Treatment 

Magnetic, treatment is given by deperming 
stations, usmg coils instaUed-temporarily^ or 
around a ship, to provide antimine protection 
This treatment reduces the overaU magnetic field 
of the ship so there is less chance of activating a 
magnetic mine or magnetic torpedo. Magnetic 
treatment furnishes some protection but i& not 
so effective as the protection afforded by 
chipboard degaussing instaUations. Magnetic 
t.eatment is seldom used alone. 
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Figure 4*5.— Types of degaussing -coiis. 



Shipboard Degaussing 
Installation 

A shipboard degaussing in^allation consists 
of permanently iiistalled equipment. The major 
items are degaussing coils, a power source for 
the coils, a control uni| to control the coil 
current (\^cTi, in turn, controls the strength of 
the magnetic field caused by the coils), aKd 
compass compensating equipment to prevent 
disturbances of the magnetic compasses by the 
magnetic field of the degaussing coils. 

Since it may become necessary for the 
Quartermaster to -apply corrections to. 
degausdng coils due to changes in course, the 
foUowmg discussion is designed to assist you in 
imderstanding the coils and the operations 
required to make corrections to their applied 
current. 



Figure 4-5 illustrates the types of coils that 
aie fpund on a typical degaussing installation. 

The M or main coil (part A, figure 4-5) 
encircles the ship in a horizontal plane, which is 
usually at about tiie water level. The function of 
the M coil is to produce a niagnetic field which 
counteracts the magnetic field produced by the 
vertical pe/manent and the vertical induced 
magnetization of the ship. 

The F or forecastle coil endrcies the forward 
one-fourth to one-third of the ship and is usually 
just below the forecastle or other uppermost 
deck; whereas the Q or quarterdeck' coil encircles 
the after one-fourth to one-third-of the ship and' 
is usually just below the quarterdeck or other 
uppermost deck (part B, figure 4-5). TTie function 
of the F and Q coi(|s is to counteract the magnetic 
field producred by the ship's longitudinal 
permanent and induced magnetization. 

In numerous installations the conductors of 
the F and Q coils are connected to form two 
separate' circuits, designated FI-QI coil and the 
FP-QP coil (part B, figuft 4-5). The FI-QI coil 
consists of an FI coil connected in series with a 
QI coil so that the same current flows in both. 
TTxe FP-QP coil is similar. 

The FI-QI, coil is used to counteract the 
magnetic field produced by the ship's 
longitudinal induced raagnetizatipn. The Fi*-QP 
coil is used to counteract the magnetic field 
produced by the ship's longitudiniai permanent 
magnetization. 

The L or longitudinar coU (part ^figure 
4-5) consists of loops in vertical plap6s parallel 
to the frames of the ship. The^funotion of the L 
coil is to counteract the magnetic jpeld produced 
by the ship's longitudinal perm^inent and 
induced magnetization. It d6es this better than 
F and Q coils, or FI-QI and fP-Qt* coils. For this 
reason, the L coil is often used in minesweeper 
vessels. 

The A or athwartship coil (part D, figure 
4-5) consists of loops in vertical fore-and-aft 
planes. The function of the A coil is to produce 
a magnetic field that will counteract the 
magnetic field — caused by the athwartship 
permanent and induced magnetization. 

The magnetic field produced by a degaussing 
coU (coU strength) is proportional to the ampere 
turns MI, the product of the number of turns in 
the coil by the coU current in amperes. A^, 
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Figure 4-6.-Degaus$ing chart No. 1, 
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specified number of ampere turns can be 
obtained by using one turn and a current 
numerically equal to the required ampere turns, 
or, by using more turns and a correspondingly 
smaller current. 

DEGAUSSING SETTING 

Energizing the degaussing equipment 
consists of setting the coil currents and 
maintainmg them at the values specified in the 
^^"^Prising the degaussing folder 
(NAVORD Fom 1547). Quartermasters must 
be able to read and interpret the degaussing 



.charts contained in this folder. On some sliips 
-you may have to make the degatissing settings 
yourself but x)n other ships Electricians Mates 
make the settings. 

Degaussing Chart No. 1 is shown in fieure 
4-6. This chart divides the vertical intensity 
(Z-component) of the Earth's magnetic field 
into Z-zones. When your ship passes from one 
Z-zonc to another, the coil setting is changed to 
the value given for that coil in the n^w zone. 
Make a correction for each coil requiring a 
change. These changes^are^ made on a 
rheostat-ammeter setup located on the bridge 
As an alternative, pass the information to the 
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Figure 4-7.-Degaussing chart No. 2. 



Electrician's Mates so they can make the 
correction. 

Let's say you are traveling' from the 
Caiibbean Sea to the Gulf of Mexico. This travel 
. means that you wiU pass from a zone where the 
M-coil setting is altered from 52 to 63 amps. At 
the same time the L coil setting is changed from 
9 to 1 1 amps. 

Degaussing Chart No. 2 (figure 4-7) divides 
the horizontail" intensity *''H-component) of the 
Earth's magnetic field into H-zones. When your 
ship passics from one H-zone to another, you 
must make correction settings comparable to 
those described for Z-zones. You may have to 



erJc 



make corrections for all the coils when you pass 
from zone to zone, or you may need to change 
only one or two. 

Figure 4-8 diagrams the course correction 
settirg for the current in coil FI-QL This 
diag am means that, if you are on a southerly 
course, the polarity switch must be set so that 
the current is negative. If your- course is 
northerly, the polarity switch is set at the 
opposite (positive) position. If you are traveling 
east or west, the current is shut off The course 
correction ' setting for coils FI-QI and >^are 
shown in figure 4-9. Quartermasters must ensure 
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Figure 4-a-Degaus$fn9 

that the' course correction settings are set 
properly. 

In most degaussing -installations, the 
degaussing coil currents are set to the required 
vahies and are checked by an Electrician's Mate 



le correction letting diagram No. 1. 

at least once every hour. They are readjusted to 
the correct value when necessary. This continual 
dheck is necessary because changes in degaussing 
coil resistance; created by variations in both the 
cable temperatures and in the voltage of the 



69 



'rr— 



-:--<S; 'f •^H.EApiN MAGNiTic ■ . 



.COIL(S} 



_i ■ iT 






lliimimiinrrTm 



NNW 



N 



£NE 



(eastSwest ic/iibiNGy 



WSW- 



""""iiimiiiiin 



8wiTcli!;:rb 
l^eATIVE cuimENT 
(sbirhiHEw 



^ESE 
110* 



NNE^ 




SWITCH 

TO 
NEGATIVE 
CURRENT 

(wEar 

HEA0IN6) 



SWITCH 

0 TO 
CURRENT 

OFF 
(NORTHS 

SOUTH 
HEADING) 



SWITCH 

TO 
POSITIVE 
CURRENT 
(EAST 
HEADING) 




2* 



ssw 

S . 200* s — 

DEGAUSSING COIL HEaU)ING SWITCH MUST BE KEPT 

CORRESPONDING TO MAGNETIC HEADING OP SHIP m ORDER TO OBTAIN 
PROPER CURRENT POIARlTIES AND MAG^^ 

THE SBTTINGS OR CURRENT VALUKS ARE OBTAINED FROM DEGAUSSING 
CHART NO. 2-S MANUAL. ?WIT ^ POSITIONS REQUIRED DURING SET-UP 
OP CURRENTS ARE« 

COIL (S) / NORTH POSITION 



FI-QI 



JX)IL(S) > BAST POSITION 



3 . IN EMERGERO^ WHEN COURSE CHANGES ARE TOO RAPID J?0 FOLLOW, 
TURN COILS OFF TO WHICH TklS SWITCH APPLIES. 



NAVSHIPS 8950/ mo (REV. 3-67) 
D6 NO. 13 



Figure 4-9.— Degaussing course correction setting diagram No. 2. 



69.17 



ppwer supply for the degaussing coUs, alter the 
d^ussing coil currents. The qoil currents must 
have the correct polarity. If the polarity setting 
of any coil is incorrect, the ship is in much 
greater danger from magnetic mines than if the 
ship has no degaussing system instaUed because 
then the total magnetic field of the ship is 



stronger titan before. On the bridge, the 
Quartermaster checks the polarity of the coils 
hourly by observing the neon indicator light on 
the control panel. 

Most ne\y vessels are equipped with 
automatic degaussing control equipment to 
change coil^ currents automatically^ when 
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Inquired, because of roU and pitch, and because 
of dianges in ship's heading and in ship's 
' ipodtoh^ w^ the Earth's magnetic 

. fidi Urider certain conditions, a manual coil 
cuiient adjustment still is necessary, however, as 

^^pkined in the degaussing folder. Indicator, 
l^te. Standard on all automatic control 
equipment, shqw when the equipment is 
fiinctibning incorrectly. 

MACNEnC RANGES 

. A magnetic range, which is commonly called 
a degaussing /range, is a station equipped to 
measu«5 ,and record the magnetic Held of ships 
which pass over measuring equipment located at 
or near the bottom of the channel in which the 
ship travels. The measurements recorded are 
used to compute the coil currerits required to 
give minimum magnetic fields below a ship. 

The procedure for making a run on a 
magnetic range starts with a request to the 
station. Usually the Quartermaster is charged 
with seeing that the authorized procedure is 
carried out. 

/ After receiving an affirmative reply from the 
• station, an immediate check is made of the 
degaussing chart to get the correct setting for 
each coil installed, both" for the geographic 
location and for the heading of thie ship at the 
time of crossing the range. These settings are 
made and checked before the run is started. The 
commanding officer adjusts the ship's speed in 
accordance with instructions from the station. It 
is customary to run the range on one heading, 
followed by a run on the opposite heading. ' 

Results of the runs, are entered in the ship's 
degaussing folder by personnel of the station. 
Through periodic checks of the eqifipment in 
this manner, any shortcomings can be detected 
easily and corrected immediately so that 
protection will be available when it is needed. 

COMPASS COMPENSATING EQUIPMENT 

The QTjartermaster needs to know how to 
protect the ship's magnetic compasses from the 
magnetic influence of the dejgaussing system. An 
unattended energized degaussing system could 
develop a magnetic field of sufficient magnitude 
to make the compasses useless for navigation. 



The purpose of compass compensating coils 
is to set up a magnetic field that is equal to and 
opposite the degausing coil field in the 
iminediate vicinity of the compasses. 

Most standard types of compass 
compensating coils are composed of an 
enclosure, a single heeling coH to ' compensate 
the vertical component, and two coils or two 
pairs of coils to compensate the cardinal or 
intercardinal components. Each coil consists of a 
number of >wndings, one winding for each 
degaussing coil which produces at the compass a 
magnetic field that must be compensated. 
Compass compensating coils usually are installed 
and compensated for degaussing by personnel at 
a naval shipyard or a degaussing activity. 

The compass compensating coils operate 
automatically when the degaiissing coils are 
turned on. This operation is easily 
understandable when it is known that the power 
supply used for the compensating coils usually is 
the voltage drop across a number of turns of the 
degaussing coil. Thus, a change in the current in 
a degaussing coil automatically aiffects the 
compensating coils, ensuring that the conipass 
compensation is undisturbed. Operation should* 
be checked once a week, preferably at the time 
the degaussing coils are energized to dry oiit the 
cables. It should be noted at that time whether 
any compass deviations in excess of allowable 
limits are produced when the degaussing coils 
are turned on or off. 

Because one of the foremost responsibilities 
of a Quartermaster is to know all about his 
ship's magnetic compasses, it is imperative that 
he also have a working knowledge of the 
degaussing equipment installed on his ship. The 
best single source of this information is the 
ship's degaussing folder. You should study this 
folder and understand it thoroughly before you 
assume your first watch at sea. 



MAGNETIC COMPASS TABLE 

In figure 4-10 you see the prepared form in 
general use for recordmg deviations (NAVSHIPS 
Form 3120/4). On the foi-m the deviations for 
every 15 around the compass are shown. Note 
that deviations are recorded in two columns 
headed DG OFF and DG ON. The deviations in 
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the .first column were recorded with the ship's 
degaussing system secured. For the second 
column^- readings were taken with the ship's 
degaussing system energized. Whether the 
degaussing system is on or off may cause a 



AND GYROCOMPASS 

conSLii^rable difference in the deviation; hence 
each condittbn must have a separate column. In 
correcting or uncorrecting, it is important that 

' you use the deviation for the proper condition 
of the ship's degaussing system. 

To compute the deviation on any magnetic 
heading hot given in the table, it is necessary to 
interpolate between the two. nearest recorded 

•readings. If the deviations recorded on each 15"^ 
heading do not vary by more than from the 
adjacent readings, you may use the deviation for 
the heading nearest the one you are checking. 

GYROCOMPASS o 

The gyrocompass is unaffected by either 
variation or dieviation. When in proper running 
order, it points constantly to the true rather 
than the magnetic north pole. It may have a 
slight mechanical error, but this error is 
computed easily and remains constant for any 
heading, so that it does not interfere in any way 
with the instrument's practical value. 

Considering Jhe gyro's advantage, you may 
wonder why the Navy doesn't heave all the 
magnetic compasses over the side and relieve 
Quartermasters of the necessity for learning the 
principles of correcting magnetic compass error. 
The answer is that, despite the excellence of the 
gyromechanism, it^fe the magnetic compass, not 
the gyrocompass, that is standard aboard ship. 
The reason is simple: The magnetic compass 
operates through the attraction exerted by that 
great natural magnet, the Earth. The Earth is 
absolutely certain to continue to function as a 
magnet; therefore, the magnetic compass will 
never go out of commission because of any 
failure of its source of power. 

The gyrocpmpass, on ' the other hand, is 
powered by electricity. Cut off the supply, and 
the gyro is absolutely useless. Being an 
extremely complicated and delicate instrument, 
it also is subject to mechanical failure. Some 
gyros, for instance, become erratic after a ship 
makes a series .of sharp turns at high spee(i. 
These disadvantages do not mean, however, that 
great confidence cannot be placed in the gyro. It 
can be depended upon, when running properly, 
to point faithfully and steadily to true North. 
But it is the magnetic compass that always 
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remains the reliable standby, constantly 
checking the gyro's performance and ready at all 
times to^t^ . 

y The principles on which the gyro functions 
are too complicated ^.^^^ short explanation. 
Operation of its delicate mechanism is the 
J T^onsibiKty of the IG gang. 

MASTER GYROS AND 
GYRO REPEATERS 

A typical shipboard installation^ consists of 
one or more master gyros, whose indications are 
transmitted electrically to repeaters. The gyro 
repeaters are located in tlie conning stations, on 



the bridge wings, and at other points as may be 
necessary. 

A chief advantage of the gyro is that its 
repeaters may be set up any angle-neariy on 
edge for the convenience of steersman, or flat 
for taking bearings. 

The master gyro should be started at least < 
hours before getting underway to allow time for 
it to settle before use. The quartermaster on 
watch must check to see that the gyro is started, 
that the time is entered in the deck log. He also 
must check its performance frequently against 
, the standard compass. Additionally, he must 
check the repeaters occasionally against the 
master gyro. 
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piildlQgs^ etc:, which '-■ 

JiciijtiSiSb^ be of 

^ ui^^Ugl^ Aids We 

^5te!D©§i^JQia a 
p|ot>iitt^^ -'chain.;' of : '^chartai ■ 

l^wiurate -of the 

Ip^;; fli;rA*p8t^^ coasts are well 



m 



||^^;a^^ so niark every 

marldng 
riiany reigibns ire 

ppas^ In some areas the lack of 

g|artffi knowledge th^ 

||!a?rtii^^ ; may be inpp^tive, out of 
^IPgaftfi*^ destroyed) frequently 

"j^Sin^^ of landinarks necessary. 

observe /and plot bearings of 
pftinidii^^ at first, be more difficult than 
^l^l^a^^ plot b^rings.of nianmade 

^Ijaidf landmarks must be used, the 

||v bffort apipKe^ to learning pays huge dividends in 
^accuracy of position arid safety. Landmarks may 
y^j be iss^ any: time, provided they are 
i^:; dtisting^ by^ the navigator and identifiable 
on his chart Further information on the use of 
^ ^ is given in the chapter on piloting. 
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' A ship cannot^ piloting operations 

merely because darkness falls and daytime aids 
(annot be dis^ aids to 

; havTigation are lighted whenever it is both 
necessary and piacticable. For purposes of 
identification; lights have Individ ual 
characteristics regard brilliancy and 

?ystem^ of operation. Some df a Ught^s 
dhara its symbol 

Qn the chart: betai^^ 

height-which, combined with brilliancy . and 
obsierver's heightv^^ d^^^^ ia lightfs 

vifflbifity^is set fbrth^^^i^^^ 

The^^P^^^ Hydrographi9 
Center publishes a I4st of lights in seven 

volumes divided ge<^aphicaUy (excMi^ the 
United States and its possessions). This list 
contains a descriptioh of lighted, navigational 
aids (except harbor lighted buoys) and fog 
sjgilals. Storm signals, signal stations, radio 
direction flhders and radio beacons located at or 
near lights are also mentioned in this list. 

Lights located in the United States and its 
pbssej^ons are described in Light Lists 
published by the U.S. Coast Guard. 

■ ' ■ . ^ ■ .■ • ' ■ ^ 

LIGHT CHARACTERISTICS 

White, red, and green are the three standard 
cblors for lights on aids to navigation. 
Significance of the colors is important chiefly 
regardmg channel buoys. They are discussed in 
the section devoted to buoys. 

Fixed, Flashing,-and Occultiiiii?, 

f »me navigationar lights are fixed, meaning 
. they bum steadily. Most important lights, 
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BQ^:'t^^ of 
llliyfst^ darkness. It is 
1^ xAaracteristic of a navigational light 
Jffi^ valuable for identification 

IFiguiffJ ; ; 5-1 illustrates the principal : 
^>;^v ^ . V- " ' Mshts on lighthouses and 
Ipt'T^^ a few more 

il^i^^^cial duffactcristics which are jnentioned later. 

6f lights 

The visibility of; lights is the specific 
<Wsta^^ miles, a navigator can 

.ex^^ navigational aid such as a 

li<^house» lightship, or beacon. 
? In speaking? of the visibility of a light, the 

; fbllbwi^^ . , 

;(\: ' 1. Geographic range: Maximum calculated 
^ ■ \ distance at which the curvature of the Earth 
permits a light to be seen from a height of eye of 
15 feet above the water when the elevation of 
the light is taken above the height datum of the 
; laigest scale chart of the locality. 

2. Nominal range : Maximum distance at which 
a light can be seen in clear weather, which is 
meteorologically defined as a visibility of 10 
nautical miles. Nominal range is listed for all 
Coast Guard listed aids except range find dir action 
lights* 

3* Luminous range": Maximum distance at 
which a iight can be seen under the existing 
meteorological visibility conditions. It depends 
only on the intensity of the Lght itseli' and is 
independent of the elevation of the light, 
obser/er's height of eye, or the pjrvature of the 
Earth. 

4» Computed visibility: Determined for a 
particular lij^t, taking into account its elevation, 
inteni ity, height of eye of the observer, and the 
a;r;a^ure of the Earth. 

In c- iiputing yisib of z light, it is 
a*yjj[n'^d tmi compuce^J visibility never will 
exceed th^ light's himinous range or the 
computed range although, under certain 
atmospheric conditions, the loom or glare of a 
powerful light may appear before the light itself 
is visible. 



- The fpUpwihg examples illustrate the 
rcfcoriitnehded procedure for determining the 
visibility of a light. Bear in mind that computed 
visibility cannot be greater than the luminous 
range. 

Example 1 : Determine the visibility of Light 
Alpha fpr an observer with a height of eye of 50 
feet. . 

Solution: From the light list, determine the 
nominal range (20 miles) and the height of the 
light above water (90 feet). 

Determine horizon distance from the table 
of distance of visibility of "objects of various 
elevations above sea level (table 5-1). and place' 
in form shown below. 

Heightof eyebf 50feet 8.1 miles 

Height of light above 10.9 miles 
water, 90 feet 

Computed visibility 19.0 miles 

Nomina? range 20.0 miles 
Answer: 19.0 miles 

Example 2: Determine the visibility of Light 
Bravo for an observer with height of eye of 37 
feet. • ' 

Splution: From Light List, determine the 
iiomijual range (10 miles) and the height of the 
light above water (?7 feet). Determine horizon 
distance from tabb 5-1, interpolating for 77 
feet. 

Height of eye for 37 feet 7.0 miles 

Height of light above 10.0 miles 
water , 77 feet 

Comput ed visibility 17.0 

Nomina! range 10.0 
Answer: 10 miles 
Luminous Range i>iagram 

The luminous range diagram (figure 5-2) 
enables the* mariner to determine 'hi 
approximate range at which a light may be 
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Chapter 5-AIDS TO NAVIGATION 



Illustrations 



Symbols and meaning 



Lights which do 
not change color 



Lights which 
show color 
variations 



Phase description 



>' • 
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ID 


liiiiliii 




iiiiMiiinii 



niiit Mini 



F.=Fixed- 



F.n.=Pixedand^ 
flashing. 

■ f 

F.Qp.Fl.=Fi)^ed 
and group flash- 
ing. 



Fl.^^Plashing-- 



Gp.n.=Gro(ip 

flashing.^^ 

G»i.Fl.(3+2) = 

Composite 
g'loup flashing. 

Ato. (K)=Morse 
Code. 



Qk,n.=Quick 
flashing. 



Int.(I.)C|(,n.= 

Interrupted 
quick flashing. 

Iso.(E.Int.) 

Isophaso. 

Occ -Occulting. 



Gp.Occ =Group 
occulting. 



Gp.Occ.(3*4)= 

Composite 
group occulting. 



I II I n i l I 

Light colors used and abbreviations: W=white» R=red, G=g^een. 



Alt=Altemating. 



AltF.F1. -Alter- 
nating fixed and 
flashing. 

AltF.G|f.Fl.=: Al- 
ternating fixed 
and- group flash' 
ing. 



AltFl.=Alternat- 
ing flashing. 



AltGk).n.=rAlter- 
nating group 
flashing. 



AltOcc.=Alter- 
nating occult- 
ing. 



AlLGp.Occ.=Al- 
ternating group 
occulting. 



A continuous steady light 



A fixed light varied at reguhir inttr- 
valsby a single flash of greyl'- bn-- 
liance. 

A fixed light varied at rep l u imc; 
vals by groups of- 2 or moie rtar!he.^^ 
of greater brilliance. The group may, 
or may not, be preceded and followed 
by an eclipse. 



Showing a single flash at re^jular in- 
tervals, the duration of light always 
being less than the duration of dark- 
ness. 



Showing at regular intervals groups of 
2 or more flashes. 



Group flashing in which the flashes 
are combined in alternate groups of 
different numbers. 



Light in which flashes of different 
durations are grouped to produce a 
Morise character oi characters. 



Shows not less than 60 flashes per 
minute.. 



Shows quick flashes for about 4 sec- 
onds, followed by a dark period of 
about 4 seconds. . 



Duration of light equal to that of dark- 
ness. • 



A light totally eclipsed at regular in- 
tervals, the (juration of light always 
greater than the duration of darkness. 



A light Wth a group of 2 or more ec- 
lipses at regular intervals. 



Group occulting in which the occul- 
tations are combined in alternate 
groups of different numbers. 



Figure 5-1 .-Typical light characteristics 
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Table 5-1 .-Distance of Visibility of Objects of Various 
Elevatfons Above Sea Level 



»s to n 30 u 5b*" 

NOMINAL RANGE -Nautical Miles 
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Figure 5-2.-Luminous range diagram. 



sighted at night in the meteorological (pertaining 
to weather) visibility prevaiUng at the time of 
observation. 

The. diagram is entered from the top or 
bottom border, using the nominal range 
obtained from Light List. The figures along the 
curves represent the' estimated meteorological 
visibility at the time of observation, and those 
along the left-hand border represent the 
luminous range under those conditions.' 

Example: A light has a nominal range of 20 
miles. If the meteorological visibility (along the 
curved line) is 20 miles, the light would be 
sighted at about 33 miles; with 5 miles 
meteorological visibility, the luminous range of 
the light is about 1 2 miles. 
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^m^^M^MSm^^^ .^■:::c&^ tonavigati6n ; ^ ' 



P^g^ip[5i<|^ is 

the observer 



P|1|c^uce^OT^^ lights are 



on all coasts of 

Ijl^Jtlie^^ the Great Lakes, and along 

lll^ii^^ placed 
ilH^j??^ may be of assistance 

f0i\iy : m^ a danger requires a 

IjjgWjarriii^^^ visibility. 
|i^;:^5yjsiil^ increases with height on a powerful 
|:t?^ligtt of a light 

^sti^ the height of a light 

; ab^ 

I' ; vjv j ;N<^ diould be remembered that a light 
ipteced at a great elevation is more frequently 
bbscu^ clouds, mist; and fog than one near 

f r A lightho also contain fog-signaling 

;^ to^ beacon equipment. Many lights 

0 iw keepers are now 
;^ ; In lighthouses still staffed by 

may contain their 
1^^ When (Operating, personnel are 

' ; tk>used in separate buildings grouped arouiid the 

1 tower, the buildings is called a light 
sta^ ' 

S^^ minor, and automatic lights are 

• located in structures ranging from towers that 
5* resemble important seacoast lighthouses down 
to a small cluster qf piles supporting a battery 
'f - box and lens. 

i ; Solid colors, bands, stripes, and other color 
j^^^ applied to lighthouses and light 

; structures^ as an aid to identiflcation. (See figure 
5-3). Aiinor structures sometimes are painted red 
.or black, like channel buoys, to indicate the side 
of the channel on which they are located— red 
structures to the right, black to the left, 
: returning from seaward. 




BOSTON. MAM. 





sr. AumusTiNf ha. 



CAM NINttY, VA. 
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FigMre 5-3.— Various patterns of typical lighthouses. 
UGHtSHIPS 

A lightship is a floating lighthouse, located 
where conditions make it mipossible br 
impracticable to build a permanent structure. 

lightships in United States waters are 
painted red on the hull, with the name of the 
station in laige white letters on either side. 
Superstructures are painted white; masts, lantern 
galleries, ventilators, and stacks are buff. 

The lights, fog signals, and radio beacon 
signals on lightships are given various 
characteristics for purposes of identification. 
Like lighthouses, lightships are described briefly 
on the chart and in detail in light lists. 
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PfSS^^ffy goes infor overhaul 

||fii^?5^?®P^ ^er place is tekeii by a relief j&Jitship 
$X0m^;M^:- and idgnals have, as ^ieariy as ' 

^^cl^lS^'^iP^^Mef 1^^ distinguished by 

li^^^l 1%?^} "?WE^^ in whiSletterson 

i^^; neither side. ;.. v 

IS*/; t V placed in the lanterns 
:^/^/?^^f^!#tliO"ses to indicate (ianger bearings 

. : OTt^^ be in danger of running 

; on rocla; shoa^ or some other hazard. The arcs 

; oye^ light shows are the danger 

J-; sectors; .W^^ usually appear on the 

j, , red within the 

>r : Jn^ its other characteristics remain 

Sectors may be only a few degrees in width, 
>. marlang in isolated obstruction, or they may be ' 
. so wide that th^ extend from the direction of 
deep water to the beach. In most instances, red 
sectors mdicate water, to be avoided. A narrow 
green seqtor may signify a turning point or the 
best water across a shoal. Exact significance of 
each sector may be obtained from the chart. 

All sector bearings are true bearings in 
degrees, runnuTg clockwise around the light as a 
: ■ center. In figure 5-4, for instance, the bearings 

?Lo ^^^^ are 135° to 

178 . This sector is defined in the light list in 
from the ship,. These bearings 



are 315 tr 358°, the recipxx3ols of the 
precedmg bearings. The light >own in the 
diagram u juld be defined thus; Obscured from 
^Lno ^^l ' thence to 358°. green thence 
to 050 , white thence to land. 

On either side of the line of demarcation 
between, colored and white sectors, there is 
aiways a smaU sector whose color is doubtful 
because the edges of a sector cannot be cut'off 
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Figure 5-4.— Light sectors. 



Sharply in color. Under some atmospher : 
conditions, moreover, a white light itself may 
have a reddish appearance. Consequently, light 
sectors must not be relied upon entirely; but 
position must be verified repeatedly by bearings 
taken on the light itself or by other fixed 
objects; 

: When a light is cut off by adjoining *Iand, the 
arc of visibility may vary with a ship's distance 
away from the light. If the -intervening land is 
sloping, for example, the light may be visible 
over a wider arc from a far-off ship than from, 
one close inshore. t 

BUOYS 

Navigational buoys are moored floating 
nwrkers, placed so as to guide ships in and out 
of channels, warn th^.-n away from hidden 
dangers, lead them to anchorage areas, etc. 
Buoys may be of variour sizes and shapes (figure 
5-5J. Regardless of their rhapes, however, their 
distmctive coloring ip t:- chief Indication of 
their purposes. 
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CAN 

(RAOM REFLECTOR) » 



fRA04R REFLECTOR) 



UNLI6HTED 
BaL 



UNLIGHTEO 
GONG 




UNLIGHTEO 
JIHISILE— 




LIGHTEd 
BELL 



TYPES OF BUOYS 





LIGHTED 



Figure 5-5.-Typ6s of United States buoys. 



UGHTED 
WHISTLE 



17.33 



Although a buoy's type has no special 
navigational significance, it may help towaid its 
identification from the destription given on the 
chart. The following are the prindpal types of 
buoys. 

1. Spar buoys are large logs, tnmmed, 
shaped, and appropriately painted. TAiey also 
may be of metal, constructed in the familiar spar 
shape. 



2. Can and nun buoys are cylindrical and 
conical, respectively. 

3. A bell buoy has a flat top, surmounted 
by a framework supporting a bell. Older bell 
buoys are sounded by the motion of the sea. 
Newer types are operated automatically by 
compressed gas or electricity. 

4. A gong buoy is similar to a bell buoy 
except that it has a series of gongs, each with a 
different tone. 

5. A whistle buoy is similar to a beU buoy 
except it carries a whistle sounded by the sea's 
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inotiori, or horns that are sounded at regular 
intervals by mechanical or electrical means. 
V 6. A lighted buoy carries batteries or gas 
tanks^ and is surmounted by a framework 
supporting a light^CA description of the lights 
on lighted buoys is given later.) 

. 7. A combination buoy is one in which a 
light and sound signal are combined, such as a 
lighted bell, gong, or whistle buoy. 

CX)LORING OF BUOYS 

bi the TJnited States red buoys mark the 
rijght side,' and black buoys the left side of the 
^channel, coming from seaward, A^great help in 
remembeiing this placement of buoys is the 
jingle "red right returning.*' 

Normally, red channel buoys are 
cone-shaped nun buoys whereas black channel 
buoys are cylindrical can buoys. This situation 
probably is the only one in which a buoy's shape 
is of any significance^ and even here the rule is 
not controlling. Either can buoys or nun buoys 
.may be replaoed with spar buoys of proper 
color. It is the trblor that counts. Sometimes red 
and black buoys are painted white on top, but 
this color scheme is merely to enable them to be 
located more easily at night. 

Red and black horizontally banded buoys 
mark junctions in the channel, or wrecks or 
obstructions which may be passed on either side. 
If the topmost band is black, the preferred 
channel will be followed by keeping the buoy on 
the port (left) hand. If the topmost band is red, 
the preferred channel will be followed by 
keeping the buoy on the starboard 
(nght)hand 

NOTE: When proceeding toward seaward, it 
may not be possible to pass on either side of these 
buoys, and the chart should always be consulted.) 

Black and white vertically striped buoys 
niark the middle of a channel or fairway. Yellow 
buoys mark quarantine anchorages. 

The fofegoir.g conditions are practically all 
the colors on buoys that have a direct 
'Connection with navigation. Buoys painted all 
white have no special significance; they are 
Mtilized for purposes not concerned with 
ikavigation, such as marking ordinary anchorage 
areas. Buoys with black and white horizontal 

8i 



stripes are used in some locales to mark fishtrap 
areas., A white buoy ./ith a green t^ usually 
means a dredging area. 

NUMBERS ON BUOYS 

The red buoys marking the right side of a 
chanrrcl bear even numbers, starting with the 
first bloy from seaward. This maritime situation 
is, perhaps , the only one in which anythmg to 
starboE^d has an even number. Black channel 
buoys, to the left of the ,channel coming from 
seaward,' have odd numbers. Both the number 
and oiie or two letters appear on some channel 
buoys; e.g., the Governor's Island (New York 
harbor) West End Shoal Bell Buoy. Because it is 
the first buoy on the port §ide of the channel 
coming from seaward, it is painted black and 
carries the number 1. The letters GI are painted 
next to the 1 . 

Banded or striped buoys are not numbered, 
but some have letters for identification 
purposes. For example, the East Rockaway Inlet 
BeU Buoy (vertical black and white stripes) 
carries the letters ER. 

UGHTS ON BUOYS 

Red lights are used only on red buoys or red 
and black horizontally banded buoys, with the 
topmost band red. Green lights are only for 
black buoys or black and red horizontally 
banded buoys, with the topmost band black. 
When a light of. considerable brilliance is 
required, a white light frequently is ^ab^itituted 
for either the green or the red light. Wl^ite lights 
are the only lights used on the black and white 
vertically striped buoys that mark the middle of 
a channel of fairway. Characteristics of lights on 
l^hted buoys follow. 

1 . A fixed (steady) light means either a 
black or red channel buoy. 

2. A flashing light (at regular intervals, not 
more than 30 flashes per minute) may also mean 
either a black or red buoy. 

3. A quick-flashing light (no fewer than 60 ^ 
flashes per minute) is also on either a black or 
red buoy, but at a turning point or junction- 
where special caution is required. 




^^pii]t v^t^c^^ indicates a red' 

Jgjmd^c^ fci banded obrtnictiori 

im a black and white vertically 

• buoys are valuable aids ' to 
l^rw^idlgati nev^ tie depended upon 

e^^^ drag- their 

lif^ weather, or they may be set 

^S??^^**^^ vessels. lights 

cin lighted budys may go out of commission. 
^;i:flWstles, bells, actuated by the sea's 

i v - irtotiph^™ to ftinqtion in smooth water. 



DAYBEACONS 



i • : -Un^^ aids to navigation (except 

■^urfligtaed buoys) are called daybeacons. A 
r : daiy]bearo^ of a single pile with a 

dayniark on tpp^f it, a spar supporting a cask, a 
date or masoriry tower, or any of several 
striictureis. ^ : 
Daybea^^^ like lighthouses and ligh£ 
stnictiiies, usuaUy are coto^ to distinguish 
theia' from their ^ and make them 

' S^^^o identify. I)aybeacons marking channels 
colored and numbered like channel buoys. 
Many a^^ fitted with, reflectors that show th' 
sime colors a lighted buoy would show at nig 
in the same position. 



RANGES 



Tno daybeacons, located some distance 
iapart on a specific true bearing, constitute a 
daybeacon range. Two liglits,. similarly located, 
are a lighted range. When a ship reaches a 
position where the tWo lights or beacons are 
^seen exactly in line, she is **on the ranRC ." 
Ranges are especially valuable for guiding s/aps 
along the approaches to or through narrov/ 
channels. Much steeririg through the Panama 



CJand k acconipfi^ oh ranges. Other examples 
of successive straight reaches marked by ranges 
are the channel entrances to the St- John's 
River, on the Atlantic coast, and to the 
Columbia River on the Pacific coast. 

. Lights on raiiges may show any of the three 
standard colors, and they may be fixedi flashing, 
or occulting. Most range li^ts appear to lose 
brilliance rapidly as a ship diverges from the 
range line of bearing. 

When steering on a range, jt is highly 
important ta ascertain the limit beyond which 
the range line of bearing cannot be followed 
safely. This infonnation is available on the chart. 

. FOGSIGNALS 

• Most lighthouses and lighfehips are equipped 
with installed fog-signaling apparatus, ordinarily 
sounded automatically by mechanical means. 
For identification puiposes, each station has its 
own assigned number of blasts, recurring at 
specified intervals. A definite time is- required 
for each station to sound its entire series of 
blasts, and this timing provides another means of 
identification. 

The various types of apparatus produce, 
corresponding variance of pitch and tone, thus 
giving your ear a chance to compare the sound 
of a station with its description in the light list. 




AIDS IN INTRACOASTAL WATERWA 



The Intracoastal Waterway, called the inland 
waterA^ay, is a channel in which a light-draft 
vessel can navigate coastwise frcin the 
Chesapeake Bay almost to the Mexican border, 
remaining inside natural or artificial i)reakwaters 
for ahnost the entire length of the trip. Ensuing 
paragraphs descnhe special markings for the 
Intracoastal Water^^ay proper and for those 
portions of connecting or intersecting waterways 
that must be crossed or followed in navigating it. 

Every buoy, daybeacon, or light .sLnicture 
along the Intracoastal Waterway has part of its 
surface painted yeUow, the distinctive coloring 
adopted for this Waterway. Lighted buoys have 
a band or border of yeUow somewhere. . 
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to the right, 

te|jtec^^ proceed from - the 

pltpwapwieis other 
ii^^^'^ai^'^ b^^^ have even numbers; black 
Ml?5^)^«:;l:0iW.;;,m the .numbers 




,te<SwStiiin;; iio 'more 



^i^^^r-:;^-^--r'-'rthm.:2m^ buoys. At certain 
^#^P« 4»vidmg points, numbCTing begins again 

^s&m,-.^-inht. «^ buoys in the Intracoastal 



on 



If t^''^^^^ the standard ffysienf of red or 

"^^l^i^^ redl l)uoys, qpd ^een or white 



'^^^f^ ^'^^^s buoys also . agree with the standard iailes 



Lights on lighted aids 
- , with f ' ' 

for lights on aids to navigation. 



ItATERAt ANDrARDtNAL 
BXJpYAGESYSfFr-^ 



Most"^^ maritime ountries uss either the 
lateral or the cardinal system of buoyage; some 
regions us^ bpth. In the lateral system (figure 5-6), 
used on alk navigable, waters of the United 
States, the coloring, shape, -and lighting of buoys 
indicate the direction to a danger relative to the 



course, that should be followed. In the cardinal 
buoyage system (figure 5-7), the coloring, 'hape, 
and lighting of buoys show the cardinal 
direction to a danger relative to the buoy itself. 
The color, shape, lights, and h wber of buoys in 
the lateral system, as used,\1;y^hc Uait'id States, 
are determined relative to a ^direction from 
seaward. Some countries using the lateral system 
color their buoys and lights the dii«ct opposite 
of the United States, color, scheme. B^re going 
mto foreign waters, consult "Sailing Directions 
for an exact description of the aids to navigation 
in the particular locality.. 

In offshore channels, the lateral buoyage 
system prescribes the following markings and 
colorings for United States waters: Proceeding in 
a southerly direction al,ong the Atlantic coast, in 
a northerly and westerly direction along the 
Gulf coast, and in a northerly direction along 
the Pacific coast is considered to be proceeding 
from seaward. Accordingly, coastal buoys on the 
right, when proceeding in those directions, are 
red buoys with even numbers. On the Great 
Lakes, offshore buoys are colored and numbered 
from the outlet, of each lake toward its upper 
end. The Intracoastal Waterway is marked from 
the North Atlantic States to the lower coast of 
Texas, regardless of the compass bearings of 
individual sections. 
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UNIFORM SYSIEM OF MARITIME BUOYAGE 

' mmimm ' 

• KIM ' 

I Off 'I i%"Ni 

' ortUfltfriMt ' ^a»flr«Wl"'' 
lo (IhiikI 



1 




h\ Sloik lluliui or dliq cf 

VKtn;Gni9yioi(j9r<|npnf 
' ingllii)|i|](irj;i)r 

to V.1I iiiin with Hx kt 
diUKltriiliQ, 



(lU 

(^tt«;0(j(laf«t(rilibib , 
' iitckwfliiip 

II<<Usini]iij[»u^ »ilh ihb 



mi mm 

I I 
I 



I I 
I 



I 



I 



T T 
I 



fOHilllt 



DiitincliK^lxft 



fOillllk 



Ill0|l 



ii til foil y ttiiiliiii litlitilirii#'^U 
Tifidii S ( 



OF MARITIME^ BUOYAGE 

ULIYtllM 

My 



•i or ■ ■ ^ », I . 



ill nk 



ill wlik 



lillT 
in iliilf 



Cim, Gtm, 

W Mini |j) linjilt ofmiini , poup 



Ml! 



»fitMi(4 



1 A"f I 

IT *^ 




"ir'WKECK" will" 
"ft'iii:*fc Of Till*' urTin 



lijHi b b j( lt;h!( In b d li|^t) in li 




1));b 

indiiuilior 

MviunuidGUotdlhtttib 



I I 
I 



a 



T T 
I 





a I 


ixtitt'lb " 


Mt\6\t ibrre 







iieirt 



■llofefoliyjlef!!) 



1,1 1.1 1. 



n'irw" 

ill iliiic 



ill lliiK 



istiiilt 



Wit .'GuKi Giiu^ 'Gin, , 
F»P Biiliiftl (j) m^t omlini ^ jicup HuIbiii (3I 



ytiHii 




lit!" 



wiii"ivKECK" 



flrTiiiilliK flfTinlin wTiuWif 



lMi(il Tw5iu)ili«il hmM Tlir«fiW)(S«(l 
^hit u k ol ii|b n lb 0! I# n b of 



Fifyf jtrol'n 



WUCKMMKIHS 

iCofdinolSysttI ' 




^Wi(iIn)|;Gun,iitltf< 

A ■ 



'Stem, 



I 



to 



CARDINAL SYSTEM 
DAN6EK MARKING 




IWl III 



Mb) 



Uilihi 



(1/ fluy) 



Liflifi 



MISCELUNEOUS 

1 Common to bofh systems I 



liolofid Dongtn 

9 0; f (ir # 



or i. 
WiliTi or Uh rhythmic 

. Traniition moriu 

(shape optioiull • 

or 



1 



(thjpc oplioiuil) 

OutfQll ond Spoil*grountfi 



(ihafw optional) 
DiftorlnR from tifiyhborinR liphtH. 



Figure 5-7,-Cardinal buoyage system. 



i^t npiional) 

(ihapc 0(1 lonal, 

Khyilitnrc 



Quarantini ^ft^n^^ 



(ih*pc ■ 
op(ii)iull 



Awfli Qsed fof NofqUllitgry 
or Air Fsiti ^ 
. practice pttrpMi 



(^hapf optioml 



C37 



ERIC 



SYSTEM 

^UIlKING 



MISCELLANEOUS 

< Common to both systems) 



1 



(i« note b) 



Prcfertbljr fluhxnc or 
id mtabtr of Stshet; 
} occaJtinK wkli oddy 



(if any) 



/ ^^^^ \ttMj9 or not* A) 



1 



rti/ any) : Rro, preferably, 
or WHITX : Fl-!»hin^ or group 
flaihinx preferably. wUh odd 
ntunbc of fluhes; or occulttnic 
or grou;> occultmR with nddi 
oiiunber of occulta; ions. { 



preferably, or waiix : 
ibiy. with even number 
» orctlting with ev< 



Ugbn . 

(1/ amy) 



T«9M«rfii 

(i/ any) 



iwyt 



ItolaHid Don9«ra 

0 IV 0 or # 

(■■/ fl«y) 



WniTt or Rcii, rhythmic 

Traniitton morlu < 

* * 

(ihape opiioiul) 



(shape optiniul) 

OuH«!I and SpeJI-gtouiidi 



UgliN 



(thape optional) 
L)tfforlng from nelKhborlnft' liRhta. 



Fairwayt 

X X 

(jiKapc optional) 

(thdpc optional) 
Rhyiliinic 



QuorantliM groundt 



LM Uhapc 
^ * optional) 



ArwB used for N«vol, MHitery 
or Air Forc#.^ 
practic* purpoMt 



(ihapc optioRal) 



€fmm€M la Mm w tNiit «M Mitm -r-|rutj. 



Figure 5-7.— Cardinal buoyage system. 



C37.25:26 



ERIC 




CHAPTER 6 



RUtiS OF THE ROAD 



E^^l^ are acquainted votfi basic rules 

thniuj^ study^ of Seatrutn 
f::?^!^^^ quartecmajster cf ifte watch 

^ ^i^Bffi^ niles of 

M^J"-- can 



i^i^^^ %ady CG-i 6?: Material 

^ >^ tiie^j^^ is 



|. 4^^^ ti^\ :Otv^, ihsit^^ wording, 
:e^di^nde'is given 



pr^^ h: for frcEventin^g 

gli^S^i^^ dated 1960 (commonly called 

^|S|fi|^^ of the Road) ha^ h^n 

Jll^lpi^l^^^ the 

. : . changes, , 

||pai|:^ The present* rules 

lil^ltM^ 1963, 

^|prc}^^ 1964, and put 

was held 

g!^^:t^ JrtisittCe^ of the ^ntei^venunental 
^^pax?^^ and 
ll^dc^ International RuK s of the Road. The 
^|o^^^ cbnference-the Convention on 

p^ijfltei iyi^ Regulations for Preventing 

Sea, 1972, including Jv^ Rules and 
|||S;|Wi^x;e^^ thereto (1972 

|f ^^ieg^M^^^^^ a major revision of the 1960 

||gintc^fa^/r;ojA^^ Regulations for Freventing 
m:^9f^^^ atV5:^;i.i The U.S. was jan active 
pl^pja^^ ^ conference and, s^ect to 

^%viat^^ the conve ;ion as finally 



adopted. 0n(^ these rules have been ratified by 
enough countries tjiey will enter into force one 
year later. 

AH of the international Rules discussed in 
this chapter are from the 1960 International 
Regulations for Preventing Collisions at Sea. 

By act of . Congress in 1897, the United 
States adopts the system of United States 

which apply in "all 
haAors, rivers, and inland waters of the United 
States, except the Great Lakes and their 
connecting and tributary wa^^^ far east as 
Montreal, (Canada, imd the Red Rive^ of the 
North jwid^^^w^^ the Gulf of . 

Mexico." ' 

Certain additional rules, knowa as Pilot 
Rules, ire drawn up by the Commandant of the 
- Cpast Guard, the Secretary of 

Transportation; The Pilot * Rules ai^ in three 
parts. ^iilTie first, (part 80) contains rules that 
apply in the same waters as Inland Rules. Most 
of the bourfdaries between international and 
United States inlaiid : waters arg iset forth in 
GG-i69. The same uiformation is contained in 
Coast Pilot, a National Oceanic Survey 
publication; which also includes the bouiis'^'Ties 
between inland waters and the high sea^ in 
Hawaii and Alaska. . 

Following is the general rule, as stated in 
CGrl69, for establishing boundaries between 
international and United States inland waters m: 
locaUties where no specific boundary line is 
prescribed: 

**At all buoyed entrances from seaward 
to bays, sounds, rivers, or other, estuaries for 
which specific lines are' not prescribed 
herein, Inland Rules of the Road shall apply 
inshore of a line approximately parallel with 
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the general trend of the shore, drawii 
; : ; through the outermost buoy or other aid to 

r^^^;^^^^ n^ 

? 80 of the PUot Rules, then, contains 
fr lW^r^tlat supplement the Inland Rules and 
:JpWi8j^in the same waters. Incidentally, the Klot 
;RiiliBs cannot contradict the Inland Rules. Where 
{ ;' #e the Inland Rules . take 

j;r:preced^nce.:- •: ; 

;A Quartermaster must know the boundaries 
between international and inland waters. When a 
■ ship crosses this, boundary, an entry to this 
effect is made in the ship's log, atid significant 
changes in the rules occur at that instant. 

. ftrt 90 of the Pilot Rules ci?jitains rules for 
the Great Lakes and their connectint? and 
tnbutarjr, waters. Pait 95 contains rules for the 
• Red River of he North and the jivers fJowing 
into the Gulf of Afexico. Many of the Pilot Rules 
that apiriy in inland water.vffl5? most important, 
particularly the one goveniing' a whistle signal 
for a crossing situation (discussed later). 

Some foreign govemraentc have local riiies 
thai may be found in Sailing Directions. More 
generally, however, local rules for" foreign waters 
must be obtained from local aurhon::os. In 
foreign' jurisdictions that have no local rulesj 
hi temational Rules usuriMy aj:e observed. ' 

Where differences are significant in the 
Intemational,''lnland, and PUbt Kules covered in 
this chapter, these differences are pointed out so 
that you may know which rub applies where 
and when. In instances where all three rules are 
erseiitiilly the same, only one defmition is gwen 
and K U referred to simply as "the Rul«." 

As defined m the Rifles of the Road, a 
power-dri\'^';ri Or steam vessel means any vessel 
proi,5lled by machinery, even though she may' 
also be under sail. Any vessel under sail alone is° 
considered a saiJir-? vessel whether machinery is 
aboard Oi oot. / \;5se! is undemay when she is 
not at itr:7hor, .iground, or made fast to the 
Aore. She dOeKi't have to be actually making 
headway. 

RFT7 ES FOR LIG^S 

Ru;;>s for lights must be complied with in all 
weaiaers, .from sunset to sunrise, as specified by 



both International and Inland Rules of the 
koad. Ships usually show no outside lights at 
night during wartime -conditions, of course, but 
even t})3n lights are kept ready for emeigericy 
display. The Pilot Rules prohibit flashing the 
rays of a searchlight or othsr blinding light onto 
the bridge or into the pilothouse of a vessel 
underway. Commohsense dictates that this rule 
rhust he observed in all waters. The Pilot Rules 
also forbid showing any lights that may either 
o»jstruct or be mistaksti- for the prescribed' lights. 

MASTHEAD AND 
' RANGE UGHTS 

International Rules differ somewhat from 
the Inland Rules governing masthead lights and 
range lights prescribed for power-driven vessels. 
The variations are discussed Jri the next two 
' topics.- 

Intematibnal Rules 

A power-driven vessel underway carries at 
the masthead, or at some other elevated point 
, forward, a bright 20-point white light visible 
from dead ahead to 2-points abaft the beam. (A 
point is 111/4° of the compass.) The light must 
be displayed between 20 and 40 feet above the 
deck. The masthead light must be visible for at 
least 5 ihiles. When the mles say "visible," they 
mean 'Visible on a dark night with a cle^ 
atmosphere." 

In addition to the masthead light, a 
power-driven vessel over 150 feet in length must 
carry another 20-point white light aft, and it 
must be at least 15 feet higher than the 
rnasthead light. The after light is called the range 
light. Its use is mandatory except for vessels less 
than 1 50 feet in length. 

Inland Rules 

A power-driven vessel operating only in 
•mland waters carries a 20-point masthead h'ght 
forward, as under International Rules. Her range 
light is a 32-point (360°) light. If a seagoing 
vessel carries a range light in accordance with 
International Rules, she need not alter her 
2.0-point range light when entering inland 
waters. In both international and inland waters. 
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J^il^K^ between the lights must 



OF THE 'rOAD\ 



mm 



; ' . . • ' - ^ 

^|v|he^V;i^^ and X^rO^ red Kght on 

fef^itiie^i^^ be visible for 2 

|||^^iitiles;de^^ aliead to 2 points abaft the beam on 
|p| ihe a^^ side light must be 

i^:^f^^ci^^ screen projecting at„ least 3 feet 

fe^^y ^f&l^^ as to prevent its being 

!g?^V^i6en across t^ 

g :; A stup und^ alsa must display a 
white stsm light (figure^ 6-1). It must 



be visil)le for 2 miles and under Inland R,ules 
should be carried as nearly as possible on lie 
same level as .the, side lights. On a small slap, 
when it is impossible to have a fixed stein light, 
a lantern or flareup light is kept ready and is 
shown at the approach of ah overtaking ship. A 
stem light is not required in inland.waters if the 
ship displays any other briglit lig^it visible from 
aft. Thus, if an all-around range li^t is shownya 
stem light need not be shown in inland waters. 

RUNND^G LIGHTS 
ON POWERBOATS 

Under International Rules, a power-driven 
boat under 65 feet in length (which represents 
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Figure 6-1.— Running lights. 
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most boats carried on seagoing ships) carries a 
^ 20-point light forward, at least 9 feet above the 
gunwale and visible for a least 3 miles. 
She may carry either separate green and fed side 
Hghts or a combined lantern showing green on 
tuvr starboard side and red on the port side, the 
combined lantern must be. so fixed as to show 
from dead ahead to 2 points abaft the beam on 
the appropriate sides. The side lights or 
combined lantern must be at least 3 feet below 
the white light and must be visible at least 1 
mile. 

Under Inland Rules, running light for 
powerboats in United States waters are- 
prescribed in the Motorboat Act of 1940. The 
Motorboat Act expressly provides, however, that 
bpats equipped with lights in accordance with 
the International Rules may carry and exhibit 
those lights in lieu of the lights prescribed in the 
Motorboat Act The act divides powerboats into 
the following classes: 

Class A : Less than 1 6 feet in length. , 

Class 1 : 16 feet or over, but less than 26 
feet. 

Qass 2: 26 feet or over, but less than 40 
feet. 

Class 3: 40 feet or over, but not more 
than 65 feet. 



C 17.25.1 

Figure 6-2.-The combination tight on powerboats mm 
be lower than the white, after light 



2 and class 3 powerboat must have separate red 
and green side lights (instead of the combined 
lantern) showing from dead ahead to 2 points 
abaft the beam. 

When a motorboat is under sail, she carries 
her normal side lights and must have ready at 
hand a lantern or flashlight, , showing a white 
light, which shall be exhibited in ample time to 
avert collisifc»n. 



Each class A and class 1 boat carries an 
all-around white light aft and a combined 
lantern forward. The combined lantern is fixed 
to show its red and green lights in the same 
manner as the combined lantern in international 
waters, and it must be lower than the after white 
light. (See figure 6-2.) 

Classes 2 and 3 include most of the power- 
boats used in the Navy. Distinctions between 
boats of class 2 and class 3 set forth in the 
Motorboat Act are concerned with matters not 
related to running lights. Each in these classes 
shows a 20-point white light forward and an 
all-around light aft. The after light must be 
higher than the forward light. (See figure 6-3.) 
Normally the- after light on motor launches and 
motor whaleboats is on the flagstaff. Each class 
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Figure 6-3.-Po$itioh of white lights on motorboats. 
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pi 



when sighting a 



p.. 



recognize a pilot 
^^yie^ t^ is i^ted. **White over red, 

^flo^^^^ tte menioiy aid"1fcHf the 

X^M^ recall 
p<yi^^ ^sel. i 

: - vesbci is not engaged on station, 

iH^tfa(^'iih^ she 
required the- same E^ts as other 

ve^lsipf her^l^^ 

;>£ a sailing pilot 

white light from 

|gj / ;|B^^ to a distance of at least 3 

IgS'^t^^ a fiareupiigitit at intervals 

|;|^'TOt^^)^^ Q iriinutes. Additionally, she 

p:- ^ (ifi^^ Ijfehts, which need not be 

id^^ but must be flashfcd upon 

^^.ii^ vessel.- 
f:!^ ; jpilot vessel, on station 

II; 8^ carries! the lights prescribed 

i^l - for sailing pilot [ veissels; She alscr canries an 
^^^^ 8 feet 

belb^ White D . ^d light. She is required 
: p Sghts when underway. In 

tlie flareup li^t ; may cany a bright, 

I V^.^TO apply to lights On a 

^^55 ai« much the same as International 

j^ Rxdes;^ that the red light 

;J y musf be visiT)le.at a of 2 miles, and the 

?S ^ flare interval is not to exceed 15 minutes. 



tIGHTS ON 

V Under both International and Inland Rules, 
; a - ship less than 150 feet in length at anchor 

shows an all-around white light forward. This 
: light is called the forward anchor light. It must 
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Figure 6-4.-AncStor signaf. 



be visible for at least 2 miles. Usually the., 
forward_^anchor light is hoisted to a block on the 
forestay or to the jackstaff. 

Under both rules, a vessel 150 feet long or 
over carries her forward anchor light at least 20 
feet" above the hull. A similar light is carried aft, 
not less than 15 feet -lower than the forward 
"light. Both Ughts must be visible all around the 
horizon for a distance of at le^ 3 miles. 

I^emember that the range light must be 15 
feet higher than the masthead iighti but the after 
anchor light is 15 feet lower than the forward 
one. When the anchor Ughts come on, . all 
running lights must be turned off. 
^ International Rules provide tliat every vesseL 
it anchor must display, between sunrise and 
sunset, a black ba!i a minimum of 2 f6et in 
diameter. (See figure. 6-4.) It is shown on the 
forward part of Gie vessel where it can best be 
seen. ' 

According to Pilot Rules, every vessel greater 
than 65 feet in length, moored or anchored in a 
fairway or channel, must display^ the black ball 
prescribed under International Rules. 

UGHTS ON 
TOWING VESSELS 

» ^ _ 

Both rules state that a towing vessel may 
carry, in lieu of the stcmlight, a small white light 
abaft the funnel or aftermast for the vessel 
towed to steer by, but such light musL hqt be 
visible forward of the beam. 

International Rules 

A power-driven vessel either towfng or 
pushing another vessel must display two 
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ittastheai lights in a vertical line not less thaji 6 
feet apart. If she is towing and the length of the 
tow measured from the stem of the towing 
vessel to the stem of the last vessel , towed 
; ; exceeds 600 feet, she carries a third light at least 
: 6v feet above or below the other two lights. 
■ Consequently, when you see three masthead 
: lights in intei:national waters, you are looking at 
a ship towing astem, with her tows ranging more 
• than 6(K) feet. 

Inland. Rules 

Towing lights on an inland vessel may be 
either foi-ward or aft. If forward, they are 
20-point lights Uke the masthearf light. If aft, 
they are 32-point lights Uke the range light. The 
towing lights are 3 feet apart verticaUy. 

Two wliite towing lights on an inland vessel, 
either forward or aft, signify that the tow is 
secured alongside , the to\ymg vessel or is being 
pushed. If the vessel is carrj^g her towing lights 
forward and is pushing one or more vessels, she 
also carries, at or near her stem, two amber 
lights ifl a vertical line not less than 3 feet apart. 
They must be 12-point lights showing from right 
aft to 6 points on either side and visible for 2 
miles. When towing astem^ regardless of the 
length of the tow, the towing vessel shows three 
white lights. ' 



ship is not under command, it is. uigent that 
nearby ships know whether she is inaking 
headway and, if so, the direction she is headed. 

The Inland Rules contain no provision for 
not-under-command lights comparable to rule 4 
of the International Rules. /> ship not under 
command in inland waters shows only her 
regular running liglits at night and no prescribed 
signal by daylight. You aheady know that a naval ' 
vessel breaks the 5 flag when she is not under 
command in daylight. But, in intemational 
waters, she also hoists two black balls as a 
warning to any merchant vessels in the vicinity. 

OTHER LIGHTS 
AND DISPIjVYS 

The Rules of the. Road go into extensive 
detail concerning special lights and displays that 
must be shown by vessels engaged in operations 
restricting their ability to maneuver. This section 
describes these special lights and displays. 

Fishing Vessels 

In intemational waters, a fishing vessel not 
engaged in fishing shows the same lights or 
shapes as other vessels of similar length. In 



NOT-UNDER-COMMAND LIGHTS 

. The term "hot under command" as used in 
the International Rules of tJie Road refers to 
ships and craft which are physically disabled and 
are therefore unable to maneuver in accordance 
with the rules. Rule 4 says a ship not under 
command at night nmst show two red lights, one • 
over the other and not less than 6 feet apart, 
where, they may best be seen. They must be 
visible all around the horizon at a distance of at 
least 2 iniles. During daylight she hoists two 
black balls or shapes at least 6 feet apart. If she 
is a power-driven ' vessel, she shows the 
not-under-command lights in lieu of her 
masthead Kght. If she is making no headway, she 
shows the red lights only; if making headway, 
she shows her side lights and stem light as well. 
The reason for this procedure is obvious. If aQ 3 
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Figure 6-5.-Fi»hinp vbimI engeged in trawling- 
IhC^iiiationaE Rules. 
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• C112.51 
Figure 6-6.-Fi$hing vessels with nets extended 
greater thah 500 f^:)et-international Rules. 

inland waters, a fishing vessel underway buffiot 
engaged, in fishing and under 10 tons gross 
weight is not required to show side lights. 
Instead, ^he may , have a green and a red lantern 
ready to show on^the appropriate side when in 
the vicinity of ether ships. If the vej;sel is of !0 
gross tons or more, however, she must show the 
same lights as other vessels. 

The lights prescribed for fishing vessels in 
international waters must be visible at a di$tance 
of at least 2 mi^es, unless otherwise indicated. 

A vessel engaged in trawling carries two 
lights in a vertical line, one over the other, 4 to 
12 feet apart/ The upper light i^an all-around 
green light; the lower light is an all-around white 
light. (See figure 6-j,) This vessel may also carry 
a white 2G-point light abaft the all-around lights 
visible at a distance of 5 miles. iSuch a vessel 
carries colored sid^ lights and a stem light only 
when she is making way. 

A vessel engaged in fishing with nets or lines 
extending not more than 500 feet (except a 
vessel - engaged in trawling) shows the same 
all-around lights as for trawliii/^:, except that the 
' upper Eght is red. When making way, this vessel 
displays side lights ai:d a stem light." . 
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A fishing vessel (except a vessel engaged in 
trawling) with nets or lines extending greater 

. thjan/500 feet horizontally carries, in addition to 
the lights mentioned in the previous paragraph, 

• an all-around white light in the direction of the 
outlying gear. (See figure 6-6.) 

By day a fishing vessel indicates her 
occupation by displaying a black shape 
consisting of . two cones with . their points 
together, one over the other (figure 6-7). If the 
vessel is Jess than 65. feet in length, a basket may 
be substituted for the black shape. 

Undpr Inland Rules, a fishing vessel, when 
fishing with any kind of dragnets or lines, must 
exhibit two lights, one red and one white. The 
red light is displayed 6 to 12 feet over the white 
light. The horizontal distance between the tv/o 
should be no more than 10 feet. (A memorj' aid 
for lights on a fishing vessel is: "Red over white, 
fishing at night.") Both lights are all-around 
lights. The red light must be. visible for a 
distance not less than 2 miles. The white light 
must be visible for at' least 3 miles. (See figure 
6-8.) 

During the day, a fishing vessel indicates her 
occupatioil to approaching vessels by displaying 
a baslSpt where it can best be seen. If an 
, anchored fishing vessel has its gear out, it must 
display the basket in the direction from ,the 
anchor toward the gear. 
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Figure 6-7.-Day shape, fishing vessel- 
International Rules. 
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Figure 6-8.-Rihing vesMl-lnland Rulei. 
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Figure 6-9.- Vessel. engaged in und(Brwater operatioiis- 
liiternational Rules. ' 



JV«sels Engaged in 



Restricted Operations 

In this section, the term "restricted 
operations" refers to laying or picking up 
submarine cable or navigation aids, surveying, 
replenishing at sea, launching and recovering 
aircraft, or any other operations which restiict a 
vessel's ability to maneuver. 

When a vessel engaged in restricted 
operations is unable, because of the nature of 
her viTork, to get out of the vtray of approaching . 
vessels. International Rules require her to 
display three vertical all-around lights hot less 
than 6 feet apart. All three lights must be 
visible for at least 2 miles. The top and bottom 
lights are red =and the middle light is vtrhite. 
Figure 6-9 shovw these lights and ihe side l^hts 
th^,t also must be displayed. During daytime, 
tliis vessel carries thiee shapes. The highest and 
lowest are red global shapes; the middle shape is 
a white diamond. (See figure 6-10.) The' shapes 
are not less than 6 feet apart, and are 2 feet in 
diameter. 

Inland Pilot Rules differ from International 
Rules in that they require different lights and 
shapes for various operations included in the 
general term.'"restricted operations." 

1 A vessel towing a submerged object at night 
is required to show four lights, arranged 
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Figure 6-10.-D.Ty shapes, underwater operations- 
International Rules. 
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Figure S-ll.-rVassel with submerged tow-ihiand Rules* 



vertically-3 to 6.feet apart. The upper and lower 
lights are white; the two middle lights, are.red. 
All four lights must be visible for a (Ustance of 
at leaist 2 miles. This vessel also carries side' lights^ 
and an after range light, (See figure 6-11.) 
Duririg the day, Bhe; must, display two shapes, 
one above the other, not less than 6 feet apart. 
The lower shape is at least 10 feet above the 
deckhouse. The shapes are m the form of a 
double frustum of a come, not less than 8 inches 
at the end. They should be 4 feet in length. The 
upper shape is painted in alternate horizontal 
black and white stripes, and the lower shape is 
red. (See figure 6-12.) V 

A vessel made fast . alongside a wreck, or 
moored over a wreck that is on the bottom or 
partly submeiged, displays white lights from the 
bow and the stem, not leiss than 6 feet above the 
deck; Additionally, this vessel/must show two 
v^rticaJiy arranged red lights, 3 to 6 feet apart 
and not less than J 5 feet above the deck (figure 
6-13). The day shapes are of the same character 
and dimensions as those for a vessel towing 
submerged objects, except that both shapes are 
painted red. 
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Figure 8*12.~Day shapes, vessel with submerged 
tow-inland Rules. 



A^* dredge held in position by moorings or 
spuds displays a white light at each comer at 
least 6 feet above the deck. She also shows two 
red lights in a vertical line 3 to ^ feet apart, not 
less than, -15 feet above the deck. (See figure 
6-14.) During the day, two red balls are 
displayed in a vertical line 3 to 6 feet apart and 
at least 15. feet above the deckhouse in a 
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Figure 6-13.~Vessel made fast over a wreck- 
Inland Rules. 
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Figure 6-1 4.- Dredge held stationary- 
Inland Rules, 
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position where they can best be seen from all 
directions. 

At night, a vessel moored or anchored and 
engaged in laying cables or pipe, submarine 
construction, excavation, mat sinking, bank 
grading, or other bank protection operations 
displays three red lights in a vertical line, 3 to 6 
feet apart. The lowest light must be at least 1 5 
feet above the deck. (See figure 6-15.) 

During the day, this vessel shows two balls in 
a vertical line at least 15 feet above the deck. 
The upper ball is painted in alternate black and 
white stripes, and the lower ball is painted red. 

Vessels Aground 

International Rules require that a vessel 
under 150 feet in length, when she goes 
aground, carry on the bow of the ship, where it 
can best be seen, a white light that is visible for 
at least 2 miles. She must also carry, in a vertical 
line and 3 to 6 feet apart, two all-around red 
lights which are visible for at least 2 miles. 



BLACK AND WHITE 
ALT STRIPES 




Figure 6-15.- Vessel laying cable-lnlaYid R' -es. 
82 
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Ij^S^ A^^ feet or over must display a 

^imite the forepart of the vessel, at least 

ipifefeet^^^a^^ hull, and a white light near the 
ll^iiic^ vessel, not less than 15 feet lower 

ll^ii^ fbrward light, (This light is optional on 
Iji^vcssd 150 feet in length,) Tlje two 

Iffred^lij^s for a vessel under 150 feet 

||aib6alsQ^i^ (See figure 6-160 

■ aground shows three black 

llJtkdls m a vert less than 6 fBetv\part, 

l^tf ;I do not provide for a vessel that 

lljgcwis ag^ have ruled, however, that a 

llyes^l ag^^ inland waters should display 
||^ah^ signaIs./This decision means that during 
p^Ti^e niieSW^ s^^ the same 

ll BgWs as requked^^ i^ Rules (with 

gjflie deception of the red vertical lights). During 
liittle^ vessel displays a single black ball 

be seen by other vessels. 

^ v^l; Botti Inter^ and Inland Rules provide 
i^lhat a.S£uUiigye^ must carry red and 

v^green side ligjits and hiust display a white stem 
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Figure 6-16.- Vo^l aground, over 150 feet- 
International Rules. 



light. In International Rules she ^w^y also 
carry on the top foremast a red li^ht oyer a 
green light 

Vessels In Tow 
and Ferryboats 

This topic describes lights and shapes for 
barges and canalboats in tow in international 
and inland waters. Lights and shapes for 
ferryboats are described for Inland Rules only. 
International Rules do not provide for 
ferryboats. 

Under International Rules any vessel being 
towed carries side lights. She carries, in addition, 
a white stem light visible over an arc of 135*^ 
(67 1/2'' on either side of the stern). 
^ The' following/ Inland Rules apply to 
ferryboats and to baiges and canalboats on both 
the Atlantic and Pacific coasts. 

FERRYBOA/TS.-Power-diwen ferryboats 
navigating in inlahd waters, except those waters 
covered in Pilot/ Rules for the Western Rivers 
and in Pilot Rules for the Great Lakes and Their 
Connecting and Tributary Waters, carry the 
range and sidey lights require4>by law for steam 
vessels-navigating rin - those 
exception is the double-end ferryboat, which is 
required to carry a central range of white lights 
showing all around the horizon and placed at 
equal altitudes fore and aft. Figure 6-17 shows a 
double-end ferryboat. 

BARGES AND CANALBOATS- ATT aNTIC 
AND PACIFIC COASTS -Each baigt , c^nal- 
boat, and other nondescript vessel wijen 
towed astern of a steam vessel— as in 
tandem towing (figure 6^18)-carries a green 
light on the starboard side and a red light 
on the port side. Each vessel also carries a white 
stem light, except the last vessel of the tow 
which carries two white lights. 

^ When two or more barges, cianalboats, or 
other nondescript vessels are towed abreast, side 
lights are carried at the outer sides of the bows 
of the yesseils (figure 6-19). Each of the outside 
vessels in the last tier of a hawser tow must carry 
a white light on the stem. 
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A barge or a scow that is towed alongside a 
steam vessel must, if the deck, deckhouse, or 
cargo of the towed vessel obscures the side lights 
of the steam vessel, carry the proper side light 
on the tow to replace the hidden side light of 
the towing vessel. \ 




When a baige or canalboat is pushed ahead 
by the steam vessel, side lights are p-.ac^d on the 
bow. If more than one vessel is pu:.\ed aliead, 
the side lights are placed on the lead vessel. 

The saijie lights for baizes and canalboats are 
applicable on most inland waters ^along the 
Atlantic and Pacific coasts. The lights required . 
in some harbors and waterways are subject to 
changes and variations. To find these changes 
and variations, as well as the lights for barges 
and canalboati in other inland waters, refer to 
CG-169. 

SPECIAL RULES 
iFOR NAVAL VESSELS 

Many naval vessels, because of their special / 
construction, are unable to comp / strictly with 
the rules foiv running lights. For example: the/ 
horizontal separation of the white lights on 
destroyers aiid smaUer ships is frequently less 
than that specified in the rules; and the white 
lights on aircraft carriers are usually on the 
superstructure and, thus, considerably off the 
centerline. The .lights on such specially 
constructed vessels must, nevertheless, meet the 
requirements of the rules as nearly as possible. 



Figure 6-17.-Double-end ferry. 
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Naval vessels may also be expected to show 
certain other lights' not mentioned in the rules 
(such as speed lights, carrier landing lights, and 
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O- WHITE ALL AROUND LIGHTS 
0~ WHITE TOWING LIGHTS 
0- WHITE STERN LIGHTS 



o 
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Figure 6-18.-A tow in tandem. 
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INLAND Wasters 




2 MILE, 
.12 POINT 
STERN 

Lights 



Figure 6-19.-Canalbc]ts and bvges abreast in tiers. 
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colored recognition lights); or during darken 
; ship exe^^ they may diow no lights at all. 

These departures from the Rules of the Road are 
^provided for by U.S. laws and statutes. 

Wpemeepers 

: not sweeping, display 

tte^^^^ and signals as other vessels of 

eqmvalent length. In international and inland 
-wters, a minesweeper engaged in sweeping 
'iOBgure 6*20) displays the following lights: 



I. A green all-around light is shdwn from 
the fOTe masthead before passing or Streaming 

^:vsweeps, ' ' I ' . 

i V 2. A green all-around light is hoisted at the 
yardarm on the side(s) on which it is dangerous 

3. The required running lights fot a ship of 
her dass are also carried. 

During the day, nmnesweepers ' substitute 
black balls (figure 6-21) for the green lights they 
display at night. Minesweepers may also use 
some special signals during the day. 

SutNtnarines - 

In accordance with International Rules and 
Inland Rules, the Secretary of the Navy has 
"authorized the display of a distinctive li^it by 
each., U.S. Navy submarine in international 




Figure 6-20.-Mfnesweeper engaged 
night, sweeps i^treamed on bc^ 
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waters and in the inland waters of the United 
States. The light must be exhibited in addition 
to the presently prescribed navigational lights 
fur submarines because the normal navigational 
lights have been found to be easily mistaken for 



85 



QUARTERMASTER 3 & 2 



those of small vessels when in fact submarines 
are large deep-draft vessels wfth limited 
maneuvering characteristics while diey are on 
the surface. 

Thus, the light is expected to, pre mote safety 
at sea by assisting in the identincation of 
submarines. Each United States subm.'rine must 
therefore display an ' amber rotating light 
producing 90 flashes per minute visible all 
around the horizon at a distance of at least 3 
miles. The light is, located not less than 2 feet, 
and not more than 6 feet above the masthead 
Ught. 



SOUND SIGNALS FOR FOG 

A pbv^er-dnven vessel sounds her fog signals 
on the whistle or siren (Inland only); sailing 
vessels, on the foghorn; and vessels ih tow, on 
the whistle or fo^om (Inland only). When a 
"prolonged .blast" is mentioned in the rules, it 
means a blast>of from 4 to 6 seconds duration. A 
short blast-dr blast is about 1 second. 

A power-driven vessel underway in a fog (or 
thick weather of any kind) is required by 
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International Rules to sound a prolonged blast 
at 2-minute intervals. Inland Rules require the 
same signal, but at l-mini:te iiitervals. 

In inland waters, a powjr-driven vessel 
underway in fog sounds one prolonged blast 
whether she is making way or is stopped with no 
way on. Under International Rules, a 
power-driven vessel underway in a fog, but 
stopped and having no way on, sounds two 
prolonged blasts, with about 1 second between 
them, at intervals not exceeding 2 minutes. 

Under both InternaticSal and Inland Rules, 
a power-driven vessel towing another vessel 
sounds one prolonged blast z.id two short blasts 
at , 1 -minute intervals. This same signal is 
sounded in international waters by a vessel not 
under command in fog! In inland waters a vessel 
not under command or unable to maneuver in 
fog (except a power-driven vessel towing) cannot 
signal her plight and can do nothing but sound a 
prolonged blast at 1 -minute intervals. , 

Under Inland Rules, one prolonged blast, 
followed by two short ones is the signal given by 
a vessel being towed in fog. International Rules 
specify that the last vessel of the tow must give 
one prolonged blast followed by three short 
ones. Under both rules the signals are sounded at 
1 -minute intervals. 

A sailing vessel underway in fog sounds her 
foghorn at 1 -minute intervals as follows: 



1 . Oil the starboard tack, one blast. 

2. On the port tack, two blasts. 

3. ^ Wma abait WWanniHfee^HasSr 



Figure 6-21.-Minesweeper-<fay shape. 
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A vessel at anchor in fog (International and 
Inland) rings her bell rapidly for about 5 seconds 
at intervals of not more than 1 minute. By 
provisions of International Rules, a vessel over 
350 feet in length rings a beil in the forward part 
of the vessel. In the after part, a gong, or some 
other instrument that cannot be confused with 
the beU, is sounded. The instrument is sounded 
for about 5 seconds at intervals of not more 
than 1 minute. If there is a possibiUty of 
collision, the vessel at anchor may sound three 
blasts (one short, one prolonged, and one short) 
to warn each approaching vessel of her position. 
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Table 6-1.— Summary of Fog Signals 



International 



Signal 



X 

3X3 



0 
00 
000 



Maximum 
interval 



2 min. 

2 min/ 

1 min. 
1 min. 
1 min. 
1 min. 
1 min. 
1 min. 

1 min. 

1 min. 
1 min. 
1 min. 



Situation 



Power-driven or steam vessel underway, 
with way on. 

Power-driven or steam vessel underway, 
but stopped, no way on. 

Vessel not under command 

Vesser at anchor. 

Vessel aground , 

Vessel towing 

Vessel towed 

Vessel laying submarine cable or naviga- 
tion mark. 

Vessel fishing 

Sailing vessel: . 

On starboard tack 

On port tack 

Wind abaft beam 



Inland 



Signal 



X 
X 



0 
00 
0 0 0 



Maximum 
interval 



1 min. 

1 min. 

1 min. 
1 •!nin. 
1 min. 
1 min. 
1 min. 
1 min^ 

1 min. 

1 min. 
1 min. 
1 min. 



NOTES: 

3 represents three strokes of bell. 

X represents bell, forward, 5 seconds, vessels over 350 feet, when anchored in international 

water, sound gong aft also. 
— represents a prolonged blast. 

. represents a short blast. 

0 represents a blast. - : ^ 



In addition to the signals sounded by a vessel 
at anchor, a vessel aground in international 
waters gives three separate and distinct strokes 
on the bell immediately before and after the 
anchored signal. Inland Rules for a ship aground 
are the same as those for an anchored ship. 

If at any time a vessel hears a fog signal 
forward (or apparently forward) of her beam 
and cannot ascertain the position from which 
the signal is cominjg, she must stop her engines 
and navigate with caution until she is sure there 
is no danger of collision. 

A stopwatch should be used by the man 
assigned the duty of sounding the fog signals. He 
should be directed to vary the intervals between 
signals frequently in case another vessel's signals 
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are synchronized with his own, therefore each 
drowning out the other's signals. Table 6-1 will 
beiielp'oil in learning fog signals. 



STEERING AND 
SAILING RULES 

Distinction must be made between Inland 
and International Rules whistle signals in several 
particulars; but first, note this general 
distinction between the two: international 
whistle signals are signals of execution; inland 
whistle signals are signals of intention. 

Inasmuch as international waters are not as 
crowded as inland waters, it was not considered 
necessary to make whistle signals under the 
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International Rules as infonnative as those 
iinder Inland Rules, International whistle signals 
are soiinded at the time the sliip executes the 
manuever, and when in sight of another vessel 
The signals are as follows: 

1. One short blast: I am altering my course 
to starboard, 

2. Two short blasts : I am altering my 
course to port, 

3. Three short blasts: My engines are going 
astern. 

The close quarters and heavy traffic in 
inland waters make it necessary for Inland Rules 
whistle signals to be a better means of 
communication than international signals. 
ReTTiembtr, however^ that an inland signal is a 
sig nal of intentiofi only. The ship that sounds 
the signal does not put her intention into 
execution until she receives an OK from the 
other vessel by the return of the same signal. If 
the other vessel does not understand the signal 
or considers the proposed maneuver of the first 
vessel dangerous, she replies with the danger 
signal- not less than four short, rapid blasts. 
(The doubt signal for international waters 
consists of at least five such blasts and may be 
sounded only by a privHeged vessel,) 

Confusion over whistle signals for meeting, 
crosiring;-^d- passing-^^tuations-is-j 
req)onsible for more collisions than any other 
phase of the Rules of the Road. Read over this 
section on Steering and Sailing Rules until you 
clearly understand the distinction between 
international and inland whistle signals, and the 
application of the steering and sailing riiles tc 
various traffic situations. Although all the Rules 
of the Road are important, the steering and 
sailing rules are the ones most essential to know 
to - avoid collision. Farwell*s Rules of- the 
Nautical Road is a valuable aid in interpreting 
the rules, Figi^e 6-22 illustrates several 
situations that niEight arise when two vessels 
approach each ot^fer. The illustration aiid- the 
fottowing surhmai^ should__i elp-^^qu^^^^^ 
steering arid sailing rules, \ P -Pi 



whistle signal is sounded only when a course 
change actually is made, hi inland waters, either 
vessel sounds the whistle signal; and it is to be 
answered with one by the other. If the meeting 
ships are already far enough off each other to 
pass clear on their present courses, no signal is 
sounded in international waters. In. inland 
waters, either vessel must sound one short blast 
if intending to pass port-to-port; two short 
blasts, if intending to pass 
starboard-to-starboard. The signal must be 
answered by the other vessel, 

• 2, When two stearii vessels are crossing in 
international waters, the one having the other to 
starboard must keep clear by the best means 
available, but should cross ahead only when risk 
of collision does not exist or when in extremis.- 
A whistie signal is sounded only when a course 




overtaking 
"burdened" 



Ka BURDENED VESSELS 
I I PRIVILEGED VESSELS 
^ MEETING VESSEL 



NOTE: 

VESSELS TO BE CONSIDERED IN 
RELATION TO OWN SHIP ONLY. 
COLLISION COURSE ASSUMED. 



1. When two ships meet end-on, or nearly 
sp, each ship must change course to starboard so 
as to pass port-to-port. In international waters, ^ Q 3 



Figure 6-22,^6eting, croising and overtaking 
situations. 



58,86 



Chapter 6-RULES OF THE ROAD. 



change is made or the engines are backed. In 
inland waters, under the Pilot Rules, the 
IMivfleged vessel must sound one blast to show 
her intention to maintain her course and speed. 
The burdened vesisel must stand clear by passing 
under the stem of the privileged vessel. The 
terms "privileged vessel" and "burdened vessel" 
are further explained later. 

o 

3. A sailing vessel always has the 
right-of-way over a steam vessel, except when 
the sailing vessel is overtaking, or the steam 
vessel is a vessel engaged in fishing, or the vessels 
are navigating in. a narrow channel in which the 
steam vessel must remain. 

1 4* Any vessel overtaking another must keep 

dear. In international waters, a vessel passing 
another ship sounds a whistle signal only if she 
changes course. In inland waters, whether a 
change of course is made or not, an overtaking 
vessel must sound one short blast if she intends 
to pass to starboard; two, if she intends to pass 
,to port. She- must not pass until she hears a 
repeat of the same signal from the vessel being 
overtaken. 

5, In inland waters the danger signal means 
either "I don't understand your intentions," or 
"I don't think what you intend to do is safe, and 
am about to signal for what I consider to be the 
safer procedure." In international waters the 
danger signal means "I am in doul)t as to 
whether you are taking sufficient action to'avoid 
collision." 

WHO MUST KEEP CLEAR 

The rules for lights are designed so that a 
ship's display at night will tell you as much as 
possible about her. Positioning the range light 
higher than the masthead light, for instance, 
frequently lets you know the direction a ship is 
heading before you can recognize her side lights. 
If the after anchor light is lower th^ the 
forward one, you are able to distinguisl^ Neither 
end of an anchored ship. 

The same rules apply to the sound , signals. for 
fog. You can tell from the sound whether the 
ship making the signal is anchored or underway. 
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You know when she has a. tow. In international 
waters, a certain signal tells you when a ship in 
fog is not under command. 

In short, these sailing and steering rules are 
designed to help one ship keep clear of another. 
Now, the question arises: Which of two ships in 
sight of each other must haul off to let the other 
pass? The rules that govern in a situation like 
this are most important, and distinctions 
between International and Inland Rules are such 
that they must be very clear in your mind. 

RISK OF COLLISION 



Both International and Inland Rules talk 
about a situation in which two ships are 
approaching each other so as to involve risk of 
collision. Naturally, no maneuvering is required 
by ships that will pass clear by merely 
maintaining their present courses and speeds. 
But when the courses of two ships are 
converging so as to raise the possibility of a 
collision, one or the other must take some 
positive action, either by altering course, or by 
slowing, stopping, or backing her engines. The 
rules say: 

**Risk of collision can, when 
circumstances permit, be ascertained by 
carefully watching the compass bearing of an 
approaching vessel. If the bearing does not 
appreciably change, such risk should be 
deemed tp exist." 

When the bearing of a vessel whose course is 
converging with yours remains constant, she is 
on a collision course. In such a situation, one 
vessel or the other is charged by the rules with 
keeping clear by the best means available. 

The vessel keeping clear is referred to as the 
burdened vessel. The other vessel must maintain 
her course and speed until risk of collision no 
longer exists. She is said to have the right-of-way . 
and is called the privileged vessel. The terms 
"burdened vessel" and "privileged ^vessel" must 
be applied in .a strictly limited sense, however, 
because even the so-called privileged vessel is 
.chaiged with definite responsibilities from which 
she may depart only in situations covered by the 
General Prudential Rule or the Rule of Good 
Seamanship. 
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General Prudential Rule 

The General Prudential Rule (International 
and Inland Rule No. 21} makes it impossible for 
a privileged vessel to escape responsibility after 
standing into a recognized danger simply 
because her skipper was determined not to haul 
off v^hen he had the right-of-way. International 
Rule No. 27 says: 

"In obeying. and construing these Rules, 
•due regard shall be had to all dangers of 
navigation and collision, and to any special 
- circumstances, includmg the limitationy"of- 
the craft involved, which may render a 
departure from the above Rules necessary in 
order toavoid immediate danger." 

The corresponding Inland Rule 27 deletes 
the words "including the limitations of the craft 
involved." 

Obviously, a vessel may depart from the 
requirements of the Rules of the Road, by 
provisions of the General Prudential Rule, only 
when an immediate danger exists which requires 
such a departure. When such a danger exists, it is 
termed "in extremis," Although we have 
mentioned the failure of a priviicr:cd vessel to 
heed the General Prudential Rule, in some 
conceivable situations a burdened vessel could ^ 
be at fault jr! the same manner. . 

Rule of Good Seamanship ^ 

The Rule of^Good Seamanship (Rule 29, 
Inland and International) reads as follows: 

"Nothing in these Rules shall exonerate 
any vessel, or the owner, master or crew 
thereof, from the consequences of any 
neglect to carry lights or signals, or of any 
neglect to keep a proper look-out, or of the 
neglect df any precaution which may be 
required by the ordinary practice of seamen, 
or by the special circumstances of the case." 

The Rule of Good Sean^anship is invoked in 
a situation where the immediate danger is not as 
pressing or a^ obvious as one justifying a 
departure from the letter of the rules under the 



General Prudentialc Rule. A good example is a 
tug, with a couple of tows streamed astern, 
coming down with a strong current from aft and 
crossing a single vessel on the tug's starboard 
bow. The literal interpretation of the rules says 
that the tug is the burdened vessel and must 
keep clear. Let's say the circumstances are such 
that, in order to do so, she must , lie to. Any 
good seaman knows that if the tug does lie to, 
the tows will pile up on her stern. The Rule of 
Good Seamanship says she doesn't have to gef^^ 
herself in a situation like that just to let the 
other vessel have the right-of-way. 
Consequently, * slie can request permission to 
cross ahead, by appropriate whistle signal, as 
described later. 

In considering the General Prudential Rule 
and the Rule of Good Seamanship, it must be 
borne in mind that a departure from the Rules 
of the Road is permissible only-^positively 
only- when an immediate danger or special, 
circumstance exists, or when the ordinary 
practice of seaman is required. Otherwise, the 
rules must be followed strictly. Naturally, only 
the OOD or conning officer of the vessel 
involved may decide when to apply the General 
Prudential Rule or the Rule of Good 
Seamanship. 

MEETING- END-ON 



When two power-driven vessels meet end-on, . 
or nearly end-on, so as to. involve risk of 
collision, each must alter her course to starboard 
so ihay will pass each other port-to-port. Most 
of the rules describe a situation wherein one 
vessel or the other must keep clear, but this 
meeting end-on situation reouired both vessels to ° 
keep clear. The rule applies only when the ships 
are so nearly stem-to-stem as to see each other's 
masts in line in the daytime, or both of the 
other's side lights at night. If they are far enough 
off each other to pass clear without changing 
course, then each must maintain her present 
course and speed. 

Each of the two ships so meeting, as already 
stated, must alter course to starboard so as to 
pass port-to-port. In inland waters, each ship 
sounds one short blast to indicate her intention 
to change course to starboard. In international 
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$jWaters,' each ship sounds one blast when Shie 

^ changes course to starboard. 

;^ \ y If the ves^ are already far enough to port 

) or starboard of each ottier to pass clear on their 
present courses, they must stay on their courses 

_and pass clear. Here, an important distinction 

^iriust be pointed out between International and 
Inland Rules. Because no course change is 

•;i involved, no signal is made in international 
waters. Inland Rules require, however, that if 

f the ships are to pass port-to-piort, r^ardless of 
whether a course change is made, either ship 

•^sounds one short blast to signify her intention to 
pass port-to-port, and the other ship answers 
wiih one short blast to show it is OK with her. If 
they are going to pass starboard-to-starboard, 

n^whether or not a xhange of course is required,, 
either ship sounds two short blasts, to be 
answered with two short blasts by the other. 

GROSSING c 

In taking up crossing situations, we should 
recall the previously mentioned International 
and Inland Rule which says, in substance, that 
when a power-driven vessel and a sailing vessel 
are proceecUng in such a direction as to involve 
risk of collision, the power-driven vessel must 
keep out of the way of the sailing vessel; but the 
sailing vessel does not have the right, in a narrow 
channel, to hamper the safe passage of a steam 
vessel that can navigate only inside the channel. 

Rule 26 says that sailing vessels must keep 
out of the way of ships fishing with nets, lines, 
or trawls, but that fishing vessels may not' 
. obstruct chaimels with their gear. - 

From the foregoing, it is clear that, in any 
situation involving a power-driven vessel and a 
sailing vessel, the power-driven vessel must keep 
out of the way except when- 
ce 

1. In a narrow channel and the sailing vessel 
can operate outside the channel but tne 
power-driven vessel cannot. 

2. The sailing vessel Js overtaking the 
power-driven vessel. 

3. A ^sailing vessel comes upon a 
power-driven fishing vessel. Rule 19, both Rules, 
says: 

"When two power-driven vessels are 
crossing, so ?s to involve risk of collision, the 



vessel which has the other on her own 
staiboafd side shall keep out of the way of 
the other." 

In other words, the ship that has the other 
vessel to starboard is the burdened vessel; the 
ship that has the other one to port is the 
privileged vessel. A burdened vessel must keep 
out of the way by the best means available. The 
privileged vessel must maintain her present 
course and speed until the danger is past. 

In a crossing situation in international 
waters, a whistle signal is made by either yessel 
only if she changes course or backs her engines. 
Iidand Rules for whistle signals in a crossing 
situation are complicated, by the_ following Pilot _ 
Rule: 

« 

"One short blast of the whistle signifies 
intention to direct course to own starboard, 
except when two steam vessels are 
approaching each other at right angles or 
obliquely, when it signifies intention of 
steam vessel which is to starboard ot the 
other tb hold course and speed." 

The privileged vessel in a crossing situation' 
in inland waters, then, must sound a short blast 
to indicate she intends, to maintain her course 
and speed. 

The Pilot Rules state that two short blasts 
on the whistle mean an intention to direct own 
course to port. We already have seen that, under 
Inland Rules, two short blasts must be sounded 
in a meeting situation where two vessels will pass 
clear starboard-to-starboard without a change of 
course. Pilot Rules cannot contradict Inland 
Rules, thus the Inland Rule prevails in a meeting 
situation. Three short blasts, according to Pilot 
Rules, mean: "My engines are going at full speed 
astern." This particiular whistle signal, sounded 
in inland waters, is a signal of execution instead 
of intention. 

Assume that one of two vessels crossing is 
backing down. Which is the burdened vessel? 
Each vessel has the other one either to port or to 
starboard. In a situation 'ike this, the courts 
h<ive held that, for the purpose of locating the 
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burden of keeping clear, the vessel going astern 
is considered to have her bow where her stem 
.actually is. Then, if the other ship is on her 
starboard side, facing aft, she herself must keep 
clear. ^ 

Under the Rule of Good Seamanship, you 
read about a isituation in inland waters where a 
burdened vessel may signal to the privileged 
vessel to share the burden of keeping clear. The 
instance cited was a tug towing a string of baiges 
in a following current . on > the port side of 
another vessel. In this example the single vessel 
sounds one short blast, indicating under the 
Pilot Rules an intention to itiaintain her 
right-of-way. The tug answers wi^l the danger 
signal followedby two short blasts,^|nifying an 
tntcatiori to pass star^^^^^ To let 

the tug cross, the single vessel must lie to or alter 
her coiirse. Before the final maneuver, the single 
vessel must answer with two short blasts after 
she hears the tug's two short blasts. As a matter 
of fact, the courts have held, in a similar 
situation, that a vessel may sound the signal 
that, in effect, calls for a shift of the burden of 
keeping clear, before the privileged vessel sounds 
her original signal. 



on which side she intends to pass-one short 
blast if passing to starboard, two if passing to 
port. She sounds a signal regardless of whether 
she must change course, and she may not pass 
until she hears a repeat of the same signal from 
the vessel being overtaken. 

If the. ship being overtaken considers the 
proposed maneuver risky, she .sounds the danger 
signal followed by the signal for what she 
considers' the safer procedure. Assume that the 
overtaking .vessel sounds one short blast, 
signifying an intention to pass to starboard. The 
ship being overtaken vetoes this by sounding the 
danger signal. She follows with two short blasts, 
meaning: "You had better pass me to port, 
instead." The overtaking vessel replies with two 
blasts and may then pass the other to port. 

RADAR INFORMATION 

When using radar information^ as an aid in 
navigation, the following recommendations 
should be applied. 

1. Assumptions made on scanty 
information may be dangerous and should be 
avoided. 



OVERTAKING 



Ariy-Tessel, including a sailing vessel, 
-overtaking another must keep clear of the 
overtaken vessel. An overtaking vessel is one that 
is approaching another vessel from any direction 
more than 2 points abaft her beam. When in 
doubt as to whetjier you are forward or abaft 
this bearing, you must assume that you are 
overtaking and keep clear. 

In an overtaking situation, ydu recall, the 
Inland ajid International Rules have significant 
differences in whistle sjgnalk In international 
waters a vessel that can pass Another without a 
change of course sounds no signal. If she must 
change course, she sounds the a!ppropriate signal 
as she does so. She.is not required to wait for an 
answer. ' \ 

In inland waters, however, \an overtaking 
vessel cannot pass another ship until she signals 



2. All vessels navigating in restricted 
visibility must go at a moderate speed. 

Infonnation -- obtained .-^.from - -n)dar ™is^^^ 

circumstance to crnsider wh^n determining 
moderate speed. In this r^ard it must be 
realized that small vessels, small icebergs, and 
similar floating objects may not be detected by 
radar. Radar indications of one or more vessels 

in the vicir^ity may mean that "moderate speed" 
should be sb\^'er than a mariner navigating 
without radar might consider moderate in the 
circumstances. 

3. When navigating in restricted visibility 
and a fog signal is heard forward of the beam, a 
ship's radar range and bearing along do not 
constitute ascertainment of the position of the 
other vessel sufficiently to relieve a ship of her 
duty to stop her engines and navigate v/ith 
caution. 

4. When action has been taken to avoid a 
close quarters situation, it is essential to make 
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cff sure that such action is having the desired effect. 
Alterations of course or speed or both are 
which the mariner must be 
y guided by the individual situation, i 

5. Alteration of course alone may be the 
most effective action to 'avoid close quarters if 
there is sufficient se,a room, if it is made in good 
time, if it is substantial, and if it does not result 

• in a close 'quarters situation with other vessels. 

6. The direction of an alteration of gonrsc 
: is a matter in which the mariner must be guided 

by the applicable circumstances. An alteration 
to starboard, particularly when vessels are 
approaching nearly on opposite courses, usually 
is preferable to an alteration to port. 

7. An alteration of speed, either alone or in 
coiyunction with an alteration of course, should 
be substantial so that other vessels may realize 
that you have taken some action. A number of 
small alterations of speed should be avoided. 

8. If a close quarters situation is imminent, 
the most prudent action may be to take all way 
off the vessel. 

CHANNELS, BENDS, AND 
LEAVING A BERTH 

BbthTTnland^RTnes^ 
say that in a narrow channel every steam vessel 
must, when it is safe and practicable, keep to the 
side of the fairway or midchannel lying to her 
own starboard. Inland Rules provide that a 
steam vessel approaching a bend in a channel, if 
she is unable to see for at least i fl mile ahead, 
must soun^ a long blast on her whistle, which 
must be answered by any approaching vessel 
that hears it. International Rules are the same 
except that a prolonged blast is sounded. If the 
first vessel receives no a^nswer, she may consider 
the channel clear ahead. A long blast, by 
custom, is of 8 to 1 2 seconds* duration. 

A vessel leaving her dock or berth, also 
sounds a long blast in in/and waters. Suppose a 
ship backing out into a fairway encounters a 
crossing situation with another coming down the 
fairway. Does the court^s doctrine of changing 
ends to fix the burden of keeping clear apply? 
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Apparently not. The courts have rules that when 
a ship is leaving her berth, the ordinary sailing 
rules do i.ot apply until she is fully in sight. If 
she becomes involved with another ship, both 
ships must keep clear. 



. DISTRESS SIGNALS 

Both Inland and International Rules 
stipulate that distress signals i.iay be made either 
separately or together. There is no basis in the 
rules for the popular notion that the national 
ensign, hoisted upside down, is a r^cogfiized 
signal of distress. No man-of-war. would ever 
subject the colors to this indignity. But if you 
should see a private, craft with her ensign hqisted 
upside down ^he probably is in distress, and you 
should go ^ ^^Jr assistance without delay. 

Distress signals under Inland Rules are as 
follows: 

1. In the daytime, a continuous sounding 
with any fog-signal apparatus, or firing a gun. 

2. At night- 

a^ Flames on the vessel, as. from a 
burning tar barrel or oil barrel. 

b. A continuous sounding with any 
fog-signal apparatus, or firing a gun. 

Pl^^^^fssjignaite under International Rules are 

as follows: ~ ' 

1. A gun or other explosive signal fired at 
intervals of about 1 minute. 

2. A cfontinuous sounding with any 
fog-signal apparatus. 

3. Rockets or shells, throwing red stars, 
fired one at a time at short intervals. 

4. Th*^ signal group....—... (SOS) in Morse 
code. 

5. Radiotelephone signal "Mayday." 

6. The international signal of distress 
indicated by the letters NC. 

7. The distress signal, a square flag having 
above or below it a ball or anything resembling a 
baU. . 

8. Flames on the vessel, as from a burning 
tar barrel or oil barrel. 

9. A 'rocket parachute flare or a hand flare 
showing a red light. 
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giving off a Volume of 

raising -and 
pgtld^mn^ to each ^e; 



^^^EOAL SUBMAIUNE SIGNALS 

Il» not part of 

p:^ y^tlie V Rid prescribed for 

^^bineiged 

involving rising to periscope depth 6r surfacing. 



mi:' 



1. A yeflow smoke flare fired into the air 
froin a submarine indicate$ the submarine is 
coming to periscope depth to carry out surfacing 
procedures. Ships should clepj the immediate 
vicinity, but should not stop propellers. 

2, A red smoke flare fired into the air from 
a submarine is a signal that the submarine is in 
serious trouble and will surface immediately if 
possible. Smoke flares of any color, fired into 
the air at short intervals, mean that the 
submarine requires assistance. All ships in the 
vicinity shDu;< stand by to give aid. 
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CHARTS AND PUBLICATIONS 



J^^^ch^ representationbf all or- 

p^ut^ of :the jferth^ Before 

0^jgi^^ cpncerhihg mfpniiatibn on 

^hartS^ the ine^ods of 

||j;pf(^i5ctiM <i)jF the 

II^Eipi^ to a flat iplane. Best 

|( 1^ yeare a^^^^ a Flemish geographer 
llj/^wiiosi^ real name was Gerhard Kremer; Most of 
£;l;flie^charts,y 

g MHJCATORPROJEC^^ 

if you cut E hoUow rubbef ball in half and 
i: ^tify to flatten out one of the halves, you will find 
you cannot do so without tearing or stretching 
I ^he rubber. In fact, no section of the hem;;;phere 
will lie flat without some distortion. Projection 
; of /the curved surface of the Earth onto a flat 
plane presents the same difficulty. No system 
; has been; devised for such a projection that 
h preserves the true proportions of components of 
? the original sphere. The surface of a cylinder, 
: althpugh derived mathematically, may 'be 
; conceived— for the sake of simplicity— as being 
^ based upon this phenomenon. 

The discussion that . follows is general. 
: . Consult Button's Navigation and Piloting or the 
^ American Practical Navigator, Pub. No. 9 if you 
■ desire more detailed information. 

In drawing a Mercator projection, the first 
\:. detail is to project the meridians. Assume that 
the Earth is a hollow, transparen^t glass ball with 
a powerful light shining in its center. A paper 
cylinder?' is placed around it, tangent to it at the 
Eqxiatpr, as shown in figure 7-1. Suppose the 
meridians painted on the glass ball are projected I 
^nto the cylinder as vertical Unes, parallel to and ' 
, equidistant from one another. (See figure 7-2.)' 




45.422(69).1 
Figure 7-1. -Cylinder tangent to the Earth at the Equator. 



PLANES OF 
MERIDIANS 




Figure 7-2. 



45.422(69). 
-Projection of meridians on the cylinder. 
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has the meridians on its 
5^;^ surface^ and half of the Mercator projection is 
complete. 

The next step in the projection process is to 
draw the parallels. Spacing of the parallels is 
derived mathematically to agree with the 
exi^ansion of the longitude scale. Spacing 
between parallels increases progressively toward 
the poles at the same ratio as the expansion of 
the space between meridians. The meridians and 
parallels are at riglit angles to one another. 
Remember, because of the sphere-cylinder 
-relationship, the North and South Poles cannot 
appear on the Mercator projection. 

Now unroll the cylinder and look at the 
projection that has been made (figure 7-3). The 
meridians are parallel to and equidistant from 
one another. The latitude lines are parallel to 
one another, but they gradually draw apart as 
they become farther north and south of the 
Equator. Above or below 80° north or south 
latitude, they become so far apart that Mercator 
projections of the polar regions seldom are used. 

Although the space between parallels on a 
Mercator chart increases with latitude, the 
-distancexepresented by r of latitude is always 
nearly equal to 60N miles. One minute of 
latitude is usually considered to be 1 nautical 
mile. 

On a Mercator projection, however, T of 
latitude near" one of the poles appears 
considerably longer than T of latitude near the 
Equator. It follows, then, that ' if both 



m e a s urements represent the same actual 
distance, that distance as shown in high latitude 
on a Mercator chart will appear distorted, but 
actually it conforms to scale. 

Figure 7-4 shows the globe with actual 
comparative size of Greenland to the United 
States. But on the Mercator chart in the 
background, Greenland appears to be larger than 
the United States. The reason is that at high 
latitudes the Mercator chart shows greater 
exaggeration of area, but the exaggeration 
conforms to the latitude and longitude scale. 
Actually the United States is a good deal larger 
than Greenland. 

DIRECTION ON A MERCATOR 
PROJECTION 



As mentioned before, the meridians on a 
Mercator chart appear as straight lines, parallel 
to and equidistant from one another. You know, 
however, that they represent imaginary curved 
lines, not parallel to^ one another at all but 
converging at the poles. 

Appearance of meridians on a Mercator 
projection as parallel straight lines is one of the 
most valuable features of this type of projection, 
making it possible to plot a course as a straight 
line (called a rhumb line). 

On a Mercator projection though, a rhumb 
line cuts every meridian at the §ame angle. In 
other words, it is a line of the same bearing 
tliroughout. Although it does not represent the 
shortest distance between the points it connects, 
this fact is not important unless very large 
distances are involved. 



1 You may already know that the shortest 

■ distance between two points on a sphere is along 

ZZIIZIZ connecting them. Such a line 

" intersects every meridian at a different angle. A 

: great circle, with the exception of a meridian or 

the equator, is a line of continuously changing 
I I I J direction, along which it would be generally 
impracticable to steer a ship. The ship's course 
would have to be changed progressively and 
45.422(65)2 continuously to follow it. That brings up the 
Figure 7-3.-Meridiani and parallel! on subject of great circle, sailing, ; which is usually 

a Mercator projection. done from charts made by gnomonic projection 
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Figure 7-4.— Globe/Mercator chart comparison. 
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GNOMONIC PROJECTION 

If a plane is tangent to the Earth, and points 
are projected geometrically from the center of 
the Earth,. the_resultjs_a gnamo„nic,p.rojectiDja._JL 
the point happens to be one of the poles, then 
the parallels appear as a series of concentric 
circles, and the meridians are straight jnes 
radiating away from the poles. 

Polar charts frequently are gnomonic 
projections. Chief advantage of the gnomonic 
projection is in determining the great circle track 
(or shortest distance) between two widely 
separated points. Gnomonic projections utilized 
for this prupose are called great circle charts. 
Gnomonic projections cannot be used directly 
for navigation because, unlike the Mercator 
projection, they are not conformal projections; 
i.e., they do not show correct angular and spatial 
relationships. 

GREAT CIRCLE SAILING 

Suppose you are sailing from Valparaiso, 
Chile, to Sydney, Australia-a considerable 
distance. Time and expense can be saved if you 
sail by the shortest route. The shortest distance 
between any two points on the Earth is along 
the great circle passing through the points. 

On a gnomonic projection, a great circle 
appears in a straight line (figure 7-5). Take out the 
great circle chart of the South Pacific, and 



connect Valparaiso and Sydney by a straight 
line. Thir line is the great circle track between 
those points. You can*t sieer along this track, 
Jiowevejj because jt^ a^ line of continuously 
changing direction! Instead, you transfer the 
great circle course from the small-scale great 
circle to a series of larger- xale Mercator charts. 
Latitude and longitude of points along the great 
circle course are located on the Mercator charts 
and are connected by a series of straight rhumb 
lines. The rhumb lines indicate the courses the 
ship actuaUy will steer. 

Great circle sailing usually is performed only 
over a large area. For short distances, a rhumb 
line and great ciicle course very nearly coincide. 
Even for long distances, the bourse actually 
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Figure 7-5.-rRhumb line and great circle course on 
, a great circle chart. 
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fep^e^i^ -isla composite of bothtracks(figure7-6) , 



to avoid high latitudes and dangers to' 
plg^gation. 



SCALE OF CHARTS 



; i The scale of a chart refers to a measurement 
of distance, not area. A chart covering a 

/relatively large area is called a small-scale chart 
Mid one covering a relatively sinall area is called 
a lai^e-scale-chartrScales-mayTary from 1:2,500 
for plans to 1:14,000,000 for world dwts. 
Normally, the major types of charts fall wi&in 
the foilowing scales: 



1. 
2. 



4. 



iiHarbor Charts-1 :2,400 to 1 :50,0''>0 
, Coast and Approach Charts- 1 : 50,000 to 
1:100,000 - 

Offshore Coastirig Charts-1 : 100,000 to 
1:600,000 

Ocean Sailing Charts-1 : 600, 000 or 
smaller 



. The size of-.the area portrayed by a chart 
varies extensively, according to the scale of the 
chart. (See figure 7-7.) The larger ihe scale, the 
smaUer the area represMted. From this truism it 
follows that large-scale charts show areas in 
greater detail. Many features that appear on a 
large-scale chart do not, in fact, show up at all 
on a small-scale chart of the same area. 

The scale to which a chart is drawn usually 
appears under its title in one of two ways- 
•1:5,000 or 1/5,000. The figures mean, in effect. 
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Figure 7-6.-Rhumb line and great circle course 

on a Mercator chart 113 



that an actual feature is 5,000 times as large as 
its representation on the chart. Expressed 
another way, an inch, foot, yard, or the like, on 
the chart means 5,000 . identical units on the 
Earth's surface. Thus, the larper the figure . 
indicating the proportion of the scale, the 
smaller the scale of the chart. A chart with a 
scale of 1:5,000 is on a much larger scale, for 
instance, than one whose scale is 1:4,500,000. \ 
Another way of expressing scale, called the 
numerical scale, is in inches to the nautical mile. 

You must exercise greater caution when 
working with small-scale charts than with 
large-scale charts. A small error, which may, be 
only a matter of yards on a large-scale chart, 
could amount to miles on a chart depicting a 
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Figure 7-7.-Small-$calo and larae-scale charts. 
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^l^^more ' ^^ navigating the 

TYPES OF CHARTS \ 

3:Cte^ used in the Navy may be prepared by 
^ D Mapping Agency Hy drographic 

llCeiite^^^^^ the National Ocean Survey, 

I^NOS Q)ast and Geodetic Survey); the 

I^^Rritis^ Admiralty; or by other agencies. 
t^ynis^ the source, all charts used by the Navy 
r i arc issued bj' the Defense Mapping Agency 
g(DMA). 

^NAVIGATION AL aiAIW^ 

A navigational chart is one on which 

; ■ standard symbols, flgures, and abbreviations give 
information on depth of water, character of 
bptt<>ni and shore, location of navigational aids, 

' and other information used in actual navigation. 

" -r.Genend sailing charts are small-scale charts 
showing the approaches to large areas of the 
coast These charts show offshore soundings, 
principal lights and outer buoys, and'any natural 
landmarks visible at a considerable distance. The 
scale of general sailing charts usually is 
1:600,000 and smaller. 

Coastal chaits are on a larger scale. They are , 
used to nayi^te a vessel that is well offshore but 
whose position may be- determined * by' 
prominent landmarks and lights, outer buoys, or 
soundings. When navigating inside outlying reefs 
or shoals, or well offshore in large bays or - 
sizable inland v/aterways, a coastal or harbor 

; chart may be used. 

~. Harbor charts are on scales larger -than 
1:50,000. They show harbors and. their ^ 
approaches in considerable detail. 

Soimdings 

Scattered all over the watery area of any 
navigational chart are many tiny figures, each - 
number^representing the depth of water (usually 
the depth of mean low water) in that particular 
locality. Depths; on charts are given in feet, 
fathoms, or meters. A notation under the title of - 
:> the chart is the key; for example, "S9undings in 
feet at mean low water** or '"Soundings in 
fathoms at . . . Most charts also contain 
dotted lines called fathom curve^ marking the 



limits of areas of certain depthk. On the chart in 
figure 7-8 you can see a 10-fathom (60 feet) 
curve and a 1 5-fathom (90 feet) curve. 

On all new charts produced, water depths, 
and heights of lights will be in meters; land 
contours will also be shown in meters, except 
where the source data is expressed in feet. 

Aids to Navigation 

Aids to navigation are indicated on a chart 
by appropriate symbols. As much information as 
possible is printed in standard abbreviations near 
the symbol. For instance, look at the light on 
Castle Hill, on the west point of Newport Neck 
(figure 7-8). Printed near the "light symbol is this 
information: E int R 6 sec 40 ft 1 OM Horn. This 
notation means the light is red, it is of equal 
interval (the light having equal durations of light 
and darkness), the period required for the light 
to go through a complete cycle is 6 seconds; the 
light is 40 feet above mean high water and has a 
nominal range of 10 nautical miles. It is also 
equiped with a fog-signaling apparatus of a horn. 

The chart symbol for a buoy is a diamond 
shape. Notice that there is a small dot near every 
buoy symbol. This dot represents the buoy's 
approximate location. 

A new optional buoy symbol o has been' 
adopted. I "s used to better, portray the fact 
that a buc "mbol indicates the approximate 
positions. 

PILOTCHA. i 

Pilot charts, prepared by the DMAHC, are 
rather curiously named. They are small-scale 
charts of large areas, thus they are of little use in 
actual piloting. Nevertheless, they are invaluable 
to navigators. They present, in graphic form, a 
complete review of the hydrographic, 
navigational, and meteorological situation in a 
given area. Included is information concerning 
average winds, tides, currents, and barometer 
readings; frequency of storms, calms, or fog; 
possibility of the presence of ice, wrecks, or 
other dangers; and location of ocean station 
vessels. Lines of equal magnetic variations are 
given for each full degree of variation. Indicated 
also are the shortest and safest routes between 
principal ports. 

Pilot Chart of the North Atlantic Ocean and 
Pilot Chart of the North Pacific Ocean are issued 
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jnonthly by the DMAHC. Other pilot charts are 
: liublished in atlas form for the Northern North 
vAtlantic Ocean, the South Atlantic Ocean and 

Central^Ainerican Waters, and the South Pacific 

and Indian Oceans. 

AVIATION CHARTS 

All naval air stations, facilities, and aircraft 
tenders keep a permanent file of one set of 
aviation charts and publications for the areas in 
which their aircraft may be called upon to 
operate. A complete file of DOD Aeronautical 
Chart Updating Manual (CHUM), DOD 
Aeronautical Chart Bulletin, and DOD 
Aeronautical Chart Bulletin Digest must be 
maintained by each of the aforementioned 
activities. 

The CHUM is published monthly and the 
latest edition always supersedes that of the 



previous month. The Aeronautical Chart 
Bulletin is published montlily and should be 
accumulated for 6 months until superseded by 
the DOD Aeronautical Chart Bulletin Digest. 

The permanent file of aviation charts and 
publications must be corrected and kept up to- 
date at all times, reflecting all pertinent changes 
as published in the CHUM, The same general 
principles of correction apply as are employed in 
nautical charts. 



UNITED STATES NAUHCAL 
CHART NUMBERING SYSTEM 

The Unites States Nautical Chart I^umbering 
System applies to all nautical charts produced 
by the DMAHC and the NOS. The chart 
numbering system provides a simple method of 
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Figure 7-e.-Part of chart 13218. 
100 
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identifying each chart by number which 
indicates, in general, the geographical region and 
scale range in which the chart falls. Charts 
numbered with one to five digits, as shown in 
the following lists. 

Number of Digits Natural Scale 



ONE (1-9) 
TWO (10-99) 
THREE (100-999) 
FOUR (5000 9999) 



No scale involved 
1:9,000,001 and smaller 
1:2,000,001 to 1:9,000,000 
Non-navigational type 



FIVE (11000-99999) 1 : 2,000,000 and larger 

From the list indicating number of digits and 
associated scale, four categories of charts exist, 
Each category contains clues to the location and 
scale range of the chart. 

The prefix N.O. is being removed as new 
charts are issued. The first category,, which 
contains charts with one-digit numbers, has no 
scale and includes such charts as Nautical Chart 
Symbols and Abbreviations, chart (1); National 
Flags and Ensigns, chart (5); international Flags 
and Pennants with Morse Symbols, chart (6).. 

The second category has charts with two- 
and three-digit numbers that are general charts 
based on the nine "ocean basin" concept. (See 
(figure 7-9.) The ocean basinsof the world are as 
follows: 



Basin 



Area 



1 . North Atlantic 

2 South Atlantic 

3 Mediterranean 

4 Caribbean 

5 North Pacific Ocean 

6 South Pacific Ocean" 

7 Indian Ocean 

8 Arctic Ocean 

9 .Antarctica 

The first digit in the category denotes the 
ocean basin which the chart covers. Two-digit 
numbers (10-99) are used for charts with a scale 
1:9,000,001 and smaller, wliile the three-digit 
numbers (100-999) indicate charts with a scale 
between 1:2,000,001 and 1:9,000,000. An 



exception to the* scale concept is the series of 
position plotting /sheets, which have a scale 
larger than 1:2,000,000. These plotting sheets 
have been included in the three-digit number 
category because they cover ocean basins of 
360° of longitude. Since the Mediterranean 
(basin 3), the Caribbean (basin 4), and the 
Indian Ocean (basin 7), for example, are small in 
^size, an exception to the ocean basin concept 
exists. There is no chart smaller in scale than 
1:9,000,000 in these areas. The two-digit 
numbers 30 to 49 and 70 to 79 are used for 
special world charts that cannot have the first 
digit indicating aii ocean basin, such as The 
Magnetic Inclination or Dip, chart (30); 
Magnetic Variation, chart (42); and the Standard 
Time Zone Chart of the World, chart (76). 

The t^ird category consists of 
non-navigational charts with four-digit numbers. 
They are a special-purpose chart series such as 
chart 5006, Chart of the World, Longitude 
172°W to 15°E;and chart 5090, Maneuvering 
Board. 

The fourth category contains charts \vith 
five-digit numbers. Since the charts in this 
category have a scale range of 1:2^000,000 and 
larger, the "ocean basin'' concept loses 
significance. So another system was adopted, 
based ; on the . world now divided into nine 
regions as follows: 
Region General Area 

1 United States and Canada 

2 Central and South America and 
Antarctica 

3 Western Europe, Iceland, Greenland, 
and the Artie 

4 Scandinavia, Baltic, and U.S.S.R. 

5 WesiTATfrca and the' Mediterranean 

6 Indian Ocean 

7 Australia, Indonesia, and New 
Zealand 

8 Oceania 

9 East Asia 
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Figure 7-9.-World ocean basins. 
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Each region iis further subdivided into 
numbered subregions. The subregions divide the 
. world into 52 geographical areas which are 
assigned a two-digit designator. (See figure 
7-10.) 

The five^digit category contains all of the 
large-scale charts of the world. These are the 
primary nautical charts. The first of the five 
digits indicates the region in which the chart is 
depicted, the second digit indicates a 
geographical subregion within the region, and 
the last three digits identify the geographical 
orde r of the chart within t he subregion. 



There exceptions to the chart numbering 
system j* described, such as Bathymetric 
(Bottom . itour) and Non-Submarine Contact 
Charts. Th?se charts, at a scale larger than 
1:2,000,0()0, do not portray portions of a 
coastline, but chart parts of the ocean basins. In 
view of the characteristics of these charts, they 

— ^Lejdejntified with an alp h abet ica 1 cMr ac t e r plus_ 
four digits: The letter denoting bottom 
contour (BC) charts with or without Loran-A; 
the letter "C" for bottom contour charts with 
Loran-C information; the letter "N", 
non-submarine contact (NSC) charts; the letter 
"M", NSC charts containing Loran-C. The first 

"digits of these charts describe the longitude 
band, and the last two digits describe the 
latitude band. 

Combat charts also fall within the 
five-character identifier. However, because of 
their special miHtary use, some" deviation was 
made to distinguish them from regular 
navigational charts. Their five-character 
identifier consists of the two digits indicating 
the region and subregion in which the chart falls, 
the tliird character is a letter, and the final two 
characters are digits identifying the geographical 
sequence of the chart. 

This numbering system is also applicable to 
nautical charfs produced by foreign governments 
which the ' DMAHC maintains within its 
distribution system. 

The charts your ship has on board depend 
on your sliip type (CV, DD, LST, etc.). The 
allowance of charts for each type of ship is 
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prepared by taking into consideration its 
probable operating range and its facilities for 
chart storage. For each type of ship assigned to 
units of the Atlantic of Pacific Fleets, you will 
find the minimum chart allowance listed in Pub. 
No. 1-PCL 

Quantities designated are basic minimum 
allowances. Your ship may carry additional 
charts, depending on your particular area of 
operation or the type of fleet commander's 
instructions. 



PUBLICATIONS AND CATALOGS 

I' 

Nautical charts and publications may be 
found indexed in one of the below listed 
catalogs. These catalogs can provide additional 
information of interest to the navigator thiat ' 
may not be found in Pub. No. 1-PCL. 

Catalog No. Contents 

Pub. No. General information on the 
1-N-A catalog, graphics showing regions 

covered by Lists of Lights and 
Sailing Directions, a listing of 
Loran and Omega charts and 
plotting and display charts. 
Instructions and forms for 
ordering charts and publications. 

Pub. No. Complete numerical listing of 
1-N-L charts issued by DMA 

Hydrographic Center. Standard 
terminology Tor DMA 
' Hydrographic Center and 

National Ocean Survey charts. 

Pub 1-N, United States and Canada 
REGION 1 

Pub 1-N, Central and South Aniciica and 

RHGION 2 Antarctica 

Pub 1-N, Western Europe, Iceland, 

REGION 3 Greenland, and the Arctic 

Pub 1-N, Scandinavia, Baltic, and U.S.S.R. 
REGION 4 

103 

119 




ERIC 



Chapter 7-CHARTS AND PUBUCATIONS 



^S^'^^^^^s^-^^"^^" ■■■■ 

WEGION5 



• ; • Contents 

We'st Afric? and the 
' Meditenanean 

Indian Ocean . 



Australia, Indonesia, and New 
Zealand 

Oceania 



Piib'l^N, 
REGION 9 



East Asia 



li 



^ v S^^ axe to sail from Norfolk, Va., 

^ to Sao Uiis in South America. . For general 
^ plaiining and for sdling the open sea between 
?vthc tivd ports; you would refer to Pub. No. 
^ l-N-A to. locate 4he appropriate small-scale 
xhaitjs; Usl% any charts 

heeded for : loran navigation, and position 
V plotting sheet^^ For the large-scale charts needed 
whe^ port, channels, etc., you' 

s^Iwuidlrefierl^ ^ „ 

; r Add^^^ changes to the catalogs may 

v^bc obtained from the Notice to Mariners. 

The National Ocean Survey Catalog of 
. Aeronautical Chart? and Related Publications, 
and the DOD Catalog of Aeronautical Charts and 
Flight Information Publications contain index 
plates aind listings of aeronautical charts and 
publications. The charts are used principally for 
» aeronautical navigation. 

Only the latest editions of charts are issued. 
All charts issued by the jdepots will be corrected 
through NM 26/75 after which corrections will 
no longer be applied. All charts are corrected as 
of the print date shown in the lower left comer 
of the chart. Corrections affecting charts after 
the issue date are published in the weekly Notice 
to Mariners. All Navy ships receive the Not^e to 
Mariners. 

PORTFOUO CHART LIST ° 

'f 

The Portfolio Chart List (Pub. No. 1-PCL) is 
a publication furnished by the DM AHC to 
United States ships. It is issued in two volumes; 



one for the Atlantic side of the world and one 
for the Pacific side. The ocean of operation 
determines which volume^ is issued to a 
particular ship. This publication contains a 
complete list of charts, by portfolio, arranged 
accorjuing to their numbers^ The basic minimum 
charts and publication allowance for active 

' vessels assigned to the^^Tadfic or Atlantic Fleets 
is listed in Section 6 labeled For Official Use 
Only. Each ship may carry additional charts, 
depending on tlie particular area of operation, or 
according to instructions from type or fleet 
(^ipnianders. 

-"7 v-T1ie~Portfolio -ehart-iist--i as a 

guide in selection and stowage of nautical charts 
aboard ship, and provides a ready reference to 
the grouping by geographic sequence of the 
charts in the various portfolios. Most of the 
necessary information concerning charts, such as 
chart number, edition number and date, and 
title required by a mariner in establishing a chiirt 
correction card system, is included within this 
publicatibn ^ 

. '■• tj 
For nautical charts of the Great Lakes and 
adjacent waters, reference should be made to the 
National Ocean SurveyJJautical Chart Catalog 4. 
This batalog may be issued by the DM AHC to 
the U.S. Navy and other authorized users. All 
other users may obtain thx§ catalog from the 
Distribution Division (C44) (N.O.A.A.), 
Riverdale, Maryland 20840. 

COAST PILOT AND SAILING 
DIRECTIONS 

Similar information is given in the United 
States Coast Pilot (N.O.A.A.) and Sailing 
Directions (DMAHC). Whereas Coast Pilot 
applies to the United States and its possessions, 
Sailing Directions pertain to the rest, of the 
world. New volumes are issued from time to 
time. Examples from these publications are 
shown in figures 7-11 and 7-12., Typical 
information in both publications includes 
pilotage, appearance of coastline (mountains, 
landmarks, visible foliage, tc); navigational aids 
in general; local weather conditions; tides and 
currents; local rules of the road, if any; 
bridges-type, and clearance; anchorage facilities; 
repair facilities; availability of fuel and 
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THE BAHAMA ISLANDS ' 



uAabited, form part of s dependency of Ja- 
maica (se<5. 1-1) with the seat of the dependency 
govmunent at Grand tuijc (sec. 30-25) . 

W«M|t Cidco8 Island (iejr<*4(;' iV., 7B'^eS' IF.), 
on the western end of Caicos Bank, is 6% miles 
long, north to south, and attains a height of 50 
feet The wMtem side of the isUnd is fringed 

■ by. a steep-to shorebank that extends about 200 
yards offshore. Southwest. Point, the south- 
western extremity of the island, is fronted by 
a shprebank that extends about ^ mile offshore. 
- Caution must be exercised when approaching 
West Caicos Island at night or in thick weather 
and also early in the morning when the island 
is sometinies enveloped in .a mist 
Anehorage can be taken in 8 fathoms about 

- 200 yards westward of some conspicuous ruins 
on the middle of the western side of the island. 
Anchorage can also be taken in 5 or 6 fathoms 
in Cleanwuid Boad oflf the southern side of West 
Caicos Island. Clearsand Road is sheltered 
fnmi winds northward of west and from the 



ProTidenclales Island^ 5 miles northeastr 
ward of W«3t Caicos Island, lies on the north- 
western side of Caicos Bank. Near its center 
this island is 280 feet high. South Bluff, the 
southwestern extremity of the island, is a bold, 
white, rocky bluff. From South Bluff the west- 
em side of Providenciales Island trends about 
7% miles irregularly northward to the northern 
end of the island and forms two bays. The 
southern of these is fronted by West Reef, and 
the northern is fronted by a shorebank that ex- 
tends less than 1 mile offshore. Malcolm Road 
is an anchorage on the latter shorebank. 

A detached bank, with depths of 10 to 15 
fathoins, has been reported (1929) to lie about 
2^4 miles offshore nearly 4 miles south-south- 
westward of the northern extremity of Provi- 
denciales Island. 

The northern extremity of Providenciales 
Island ,is a moderately high, peaked hill, sur- 
mounted by a pile of stones. This hill ftv!?3 *o 
a low point A mf, with shoal depths close 



Figure 7-11.-Sample taken from Sailing Directions. 



69 



0. DELAWARE BAY 



^ The oU and cheiulctil wharvw on th» Dortheafit aide of 
entrance to Big Timber Creek have depth* of about 
12 feet at their face». Above here; the rreek la little uaed 
wcept by pleaMire craft. Several rn«lr yard, nre aloof 
the cr«*. the larger of which can hauPout boau np to 
- « fe«,lirfen«th. for hull and engine rewHra, AvalUble 
•upplfp* Include gawHne. wnter. and Iw. 

ClooceiW Qiy, on the eaiit nlde f»f Delaware River 
83J5 mllen above the DeUware CapeH. la the alte of large 
manttfarturin* plants The waterfront ta nillea long 
and the depths at mort of the wharrea nmge from S to 15 
fW httt there are wharvea with depths of 30 feet cr more 
attheflicea A Coasi Cu«pd Ba^ i, about midway along 
the waterfront The current velocity la 2.1 knots off 
Olooccster City. . 

Newton Creek, on tht east aide of Delaware River 84 
mllea above the Capes, forms the boundary between 
' CltJ^ »nd Camden. Navigation ia blocked 500 

yard^ above the mouth by low Sxed bridges. The ^reek 
has depths of 30 feet or more between the wharves of a 
shipbuilding plant on eadi aide. 

oi^i^^r ^"^^ Delawai* 

River Sas miles above the DeUware Cape., ia an Im- 
I>orUnt manufacturing and shipbuilding center directly 
opposite Philadelphia, with which Its Industrial and ship. 
\:t ttcUvlUes are closely allied, liie South Jersey Port 
C^mlaslon, with headquarters at Camden, has Jurisdic 
"o^wthe New. Jersey porta bordering Delaware 



at the face, on the main-channel side of the Island 

The channel between Petty Mand and the New Jemey 
mainland has a controlling depth of abotit 12 feet fn>m 
end to Md. and ia Usfd principally hy vessels bound to or 
from Cooper River; both entrances are marieed hy huoys.> 
Wie railroad bridge over the northeaatem end of the. 
channel haa a hascule span with a clearance of 12 feet- 
see aOS.225, Chapter 2. for drswipan regulailons. 
^ Cocker RKer emptied Into the south aide of the channel 
back of Petur island OS mile above the southwest en- 
trance. The lower port of the river carries a subsUntlal 
traffic In petroleum products and aand and gravel, and 
crushed rock. In June 196^ the controUIng depth was 
feet In the dredged channel from the entrance to the 
head of the project. The channel through the flats at 
the mouth Is marked by huoya. 

Pbur drawbridges cross the river between the mouth 
and the head of the project Minimum clearance Is 4 
feet, at the two brl;?ges about a mile above the mouth* 
minimum width is at the highway bridge aboi/t 0.4 mile 
above the mouth where the swingspan has a width of 20 
feet In the east draw. 

The mean range of Ude fs 5.9 feet In the entrance to 
Cooper River. The principal wharves along the river 
have depths of 6 'to 12 feet alongside. *rwo marine rail- 
ways are just Inside the mouth of the river. The railway 
on the east hank can haul out boats up to 50 feet In 
length^torage can be arranged and gasoline and fresh 



Figure 7.12.-Sample taken from Coast Pilot Atlantic Coast. 
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Jpinfib^^^ transportation service ashore; and 



^jOTE: llnder a new concept, begun in 
70 volumes "of existing Sailing 
being replaced by 44 publications; 
35 new graphic Sailing Directions 
^ (fenf put e), eight neyf Sailing Directions 

Typical contents of the new Sailing 
? Directions are shown below. 

Sailing Du^tions (Enroute) 

Table of Contents 

SECTOR 1 - West Point to East Point 

Ciiart information graphic 

Coastal Winds & Currents 

Outer Dangers 

Coastal Features 

Anchorages (doastal) 

/ . . 

Major Ports j ' 

Directic/hs; Landmarks; Nayaids; Depths; 
Limitations; Restrictions; Pilotage; 
Regulations; Winds; fides; Currents; 
Anchorages 

NOTE: Port facilities have been omitted 
frojn the new format. They are tabulated 
in /the new expanded World. Port Index. 

Index - Gazetteer 

Navigational features and place ftames 
are listed alphabetically in the back of 
the book. The Sector \No. and 
approximate coordinates are listed to 
facilitate reference to the best scale chart 
shown on the Chart Information graphic. 

NOTE: Many names in the Index - 
Gazetteer are included as a gazetteer 



feature. Only those names with page 
references are described in the text. 



Chapter 
1. Countries 



2. Ocean Basin 
Environment , 

3. Warning Areas 



4. Ocean Routes 



Sailing Directions ; 
(Planning Guide) 

infonnatibn Covered 

Governments, Regulatio ns, 
Search & Rescue^, 
.Communications, Pratique, 
Pilotage. 

Oceanography,Climatology, 
Magnetic Disturbances - 

Operating Areas, Firing Areas, 
Reference Guide to Warnings, 
CauUons 

Route Chart & Text, Traffic 
Separation Schemes 



5. Navaid Systems Electronic Navigation 

Systems, Systems of Lights 
& Buoyage 

Coast Pilot, besides its standard information 
on United States ports and waterways, contains 
descriptions of ports and harbbrs; pilot 
iflformation; quarantine and marine hospital 
information; Coast Guard stations; radio 
services ;| distances and bearings; time signals; 
atmospheric pressure, temperature, and wind 
tables; rules of the road; instruct ionis in case of 
shipwrecjk; and general harbor regulations. 
UGHT LISTS 

Use bf light lists as a navigational aid is 
described! in chapter 5 of this book. The Defense 
Mapping Agency Hydrographic publication List 
of Lights 1 contains detailed information on the 
location and characteristics of every light in the 
world not located ^ the United States or 
possessions. Brief descriptions of lighthouses and 
fog signal^ are included. List of Oghts is 
published lin seven volumes, and they are 
corrected through Notice to Mariners. A sample 
page from al current issue is reproduced in figure 
7-13. \ K . . 

Information on ' lights located on the 
continental coasts of the United States or its 
possessions, or in any of the United States 
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(1) 


m 

Hmm m4 l«c«f ion 


(3) 

PoftitiM 
tot. loi>0. 


(4) 

OMroctwUtlc 


(5) 
H«ioM 


(6) 
Ron^t 
(miltt) 


(7) 

SrrucTvrt, hvlsht (i—t) 


(8) 

Svctori. Rwnarhi. Fog iignali 


BAHAMA »UNDS 


,16400 

/ 4904 


GRBAT INAGUA ISLAND: 
— 2miJt«(K»Sf. polatof 
itlasd. 


N. W. 

20 56 
73 40 


GpbFLW.(2) 

period 10* 

0. 0.4*, ec. 0.9* 

fl; 0.4", ec. 8.3* 


120 
37 


17 


White cylindrical st ne 
tower; 113. 


partially obscured 165*>]83* 
Rodiobaocofi (about 1 milM N ^ 


16410 

J 4405 


— IMtlMw Towo, in float ot 
the couithooM. 


20 57 
73 40 


F.W 


12 


8 


Skeleton stekl tower; 32 . . . 


2 Fl. G. 3* lights are shown close 
northward. 


16411 


^ Mm of ffai B«y, lioat.... 


21 03 








Black and white square 
daymark. 




/ 4i04 




73 39 










16411.1 


Rev, 300 ytitU BT 




W.Ot 






Black and white sfjuare' 
dayaiark. 




J 4904, I 


froo front. 












16412 


Fioqt 


21 03 


P,Oi 






Black and white square 
daymark. 




J 4404, 2 




73 39 










16412.1 


Rear, 131 ysrds 130* 




F.O^ 






Black and white square 
daymark. 




14404. il 


fron float. 












16420 


— N.of Ft. Hewietta, 


20 57. 


F.R 




4 






J 4404.4 


front. 


73 41 












16420;L 


Rear, about 50 yanJi 

76*froB front. 




F.R 




4 


Post, white diamond, black 
border; 7. " 




16430 


— S. of Louisa Poiof, 


20 57 


F.R 




4 


Post, white diamond, black 
border; 7. 




J 4M0S.i 


front. 


73 40 










16130.1 

J 4405,22 


Rear, about 50 yarda 

112' fron front. 




F.R 




4 


Post, white diamond, black 
border; 15. 




16435 


CAIC05 ISLANDS: 

— Provideadales UUnd, 


21 49 


FLW. 




12 






J 4404.% 


NW. point 


72 09 


period 10^ 








i6436 


— Psovidtncialea, NV. 

point 


21 52 


<h»^fl.W.(3) 




14 






1 


72 20 


pef:od 15* 
fl. 0.5* ec. 2.0* 
a. 0.5* ec. 2.0* 
0. 0.5* ec. 9.5* 










' 1643a 

J 4407 


— Copa Cinli, E. Calcoa 
lilaod. 


21 43 


Cp.R.W.(2) 




15 






71 28 


period 20* 










16440 

J 440% 


— Sovtb Caicoa Inland 

Cockbun Harbor, oo 
Goveranent HiU. 


21 30 
71 31 


F.W 


50 
15 


9 


White building, flat roof; 
15. 


Visible 180'-90'. 



16445 
16448 



— Lottf Cay. 

— Bush Cay . 



21 29 
71 31 

21 11 
71 38 



FI.R 

period 2.5* 

Cp,FI.W.(2) 

period 10* 

fl. 0.5>. ec. 2.0^ 

fl. 0.5* ec. 7.0* 



5 
14 



125 

Fi>ire 7*1 3.-Sample from Light Lists. 
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^^iutia^^terwdy^^^ light Lists 

Mpijiishec^^l^ States Coairt Guard. 

HANDU^ 



'I'-^- 
gpg^pimfC an accurate 
pJfiljiJv^^^c^ charts acxdunt for much of a 
^;^Qu2^ duty. It could be a fiilHime job 



udhg many charts 



;^sequeh£ie 
;:of^harts 

'■■}■: 



' Withii the portfolio system, charts are 
and numbered in a geographical 
which provides for systematic .stowage 
aboard ship. With the exception of 
WA anid WP, the 54 portfolios are 
J cw^ at a scale of 1:2,000,000 

^^and 1^ To establish^ a logical numbering 
/ system within the geographical subregions 
i(p(iri:f olios), a worldwide skeleton grid 
; fnimeworkl of coastal charts was laid out at a 
scale of 1:250,000. This skeleton series is used 
■as basic coverage for the numbering , except in 
areas where^ a coordinatied series at about this 
scale curre^itly exists. An example of an 
exception is the coast of Norway where a 
coordinated series of 1:200,000 coastal charts 
are in existence. Within each region, the 
geographical subregions (portfolios) are 
numbered counterclockwise around the 
continents, and, within.each subregipn, the basic 
(1:250,000 skeleton) series is also numbered 
^ counterclockwise around the continents. The 
skeleton, coverage is assigned generally every 
2pth digit, except that the first 40 numbers in 
es^ch subregion are reserved for smaller-scale 
coverage. Charts with scSles larger than the 
skeleton 1:250,000 coverage are assigned one of 
the 19 numbers following the number assigned 
to the skeleton sheet within which jt falls. Thus, 
the last three digits of a five-digit numbered 
chart identify the chart in geographical order 
within the subregion or portfolio, with many 
numbers left unused so that charts produced in 
the future may be placed within this same 
geographical order. 

Arrangements of charts within a portfolio 
begins with the smaller-scale coverage of charts; 
that is, all charts at a scale smaller than 



1 :250,000Jcovering the portfolio are assigned 
mitially. Therefore, these^will be the first chart 
nunibers jWthin a portfolio. (The first 40 
numbers, pOO-039, are used for this purpose.) 
The skeleton series (1 :250,000) then comes into 
prominence beginning .with the last three digits 
of a chart numbered 040 and continuing with 
060, 1 00, 1 etc., until all coverage ^ within a 
portfolio /area is included. Charts at scales larger 
than 1:250,000 are then numbered within the 
skeleton [series such as 041, 042, 061, 062, 081, 
082, 101, 102, etc. Within this scheme it is 
readily apparent that chart numbers will not be 
listed in a strict numerical sense of using all 
digits. Ml this way provision is made to include 
future parts into the scheme without having to 
establisii a suffix to /each chart number. In 
addition to charts produced or reproduced by 
DMA Hydrographic Center, the National Ocean 
Survey (formeriy USC & G!S charts) and foreign 
charts/ stocked within the DMA EHstribution 
System , are also identified with a number so that 
all charts fall within the portfolio format. 

larls must be stowed in an orderly manner 
in t|he compartments or drawers specially 
designed for the purpose. They should always be 
laidlflat. It may be necessary to fold some 
charits, but they Aiust never be rolled. When 
folding is necessary, try to follow the original 
folds. Special precautions must be taken to 
prevent curling at /the edges. ^ 

lit is a good idea to have a list of the charts 
contained in your portfolios. To make sure you 
still have all the charts on the list, occasionally 
check the. charis in the portfolios against this 
lis 

CpRRECITNCi CHARTS 



Defense Mapping Agency Hydrographic 
Center publications mentioned thus far are 
published at more or less widely separated 
ptervals. As a result, provisions must be made 
for keeping mariners apprised of changes in 
Ihydrographic conditions as soon as possible after 
/they occur. ' 

The principal medium for distributing 
corrections to charts, light lists, and other 
DMAHG publications is Notice to Mariners. One 
or more copies are distributed to each naval 
vessel. Each notice is divided into three sections. 
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Section I, chart corrections; Section H, light list 
corrections; and Section III, broadcast warnings. 

Supplements to Coast Pilots and looseleaf 
changes to Sailing Directions, issued- 
periodically, contain all tl^e corrections from 
Notice to Manner and other sources received 
since the issue date of either the publication 
itself or the previous supplenient or change. 

Each chart on board Will have a chart 
correction card on file. With t|ie chart correction 
card system; only the charts in current use in the 
operating area of your ship niust be kept up to 
date at all times. CortectionsVare not made to 
other charts until the charts lare needed. If a 
chart is uncorrected, a notatioVi is made on the 
card. The entry gives the Notice to Manners' 
^ number and page number. When a chart is 
corrected, the date and the initials of the person 
who corrected the chart are entered in the 
prescribed spaces on the card. 

The weekly Notice to Mariners features a 
new format for presenting corrective 
information affecting charts, Sailing Directions, 
and Coast Pilots. In Section I chart corrections 
are listed by chart number, beginning with the 
lowest and progressing in sequence through each 
chart affected. The chart corrections are 
foUowed by publication corrections which are 
also listed in numerical sequence. Since each 
correction pertains to a single chart or 
publication, the action specified applies to that 
particular chart of publication only* Related 
charts and pubUcations, if any, are listed 
separately. 

Figure 7-14 explains each of the elements of 
a typical correction. 

A correction preceded by (1) a stdr (★), 
indicates it is based on original U.S. source 
information; (2) the letter 'T" indicates it is 
temporary, and; (3) by the letter "P" indicates it 
is preliminary. 

Courses and bearings are given in degrees 
clockwise from 000'' true. Bearings of light 
sectors are toward the li^it. 

The visibility of lights is usually the distance 
that a light can be seen in clear weather and is 
expressed in nautical miles. Visibilities listed are 
values received from foreign sources. The 
visibUity of lights listed fbr U.S. Coast Guard 
lights are expressed as nominal range. 



Chart/Publication Correction 
Record Card \ . 

■■'V 

Before changing any chart, you should go 
through the Chart/Pub Correction Record 
(DMAHC-8660/9) cards (figure 7-1 5) and remove 
those affected by that particular notice. After 
withdrawing the cards corresponding to the 
number entered on the chart correction list, you 
are ready to enter the necessary data on the 
cards. Prepare a card for each chart/publication, 
inserting the following information: 

Chart/Publication Number (e.g., 97060) 
Portfolio (e.g., A97) 
Edition No/Date (e.g., 1/Jan 1945) 
Classification (e.g., "U" for Unclassified) 

Title ofChart/Publication (If title is too long, 
use an abbreviated descriptive title.) 

NOTE: In correcting charts which have 
accumulated numerous corrections, it is more 
practical to make the latest conection first and 
work backwards, because late conections may 
cancel or alter earlier corrections. 

Upon receipt of k new chart and/or a new 
edition, a new card should be made so that the 
card will show only those corrections (including 
temporary changes) which have been published 
since the date to which the chart was corrected 
by the DMAHC. Temporary changes are not 
incorporated in new editions of charts and must 
be carried forward from old editions. Consult 
NM 13, 26, 39, and 52 for outstanding 
ftmporary corrections. At the end of each 
quarter, the DMAHC will include in the Notice 
to Mariners a Chart Correction list, for that 
quarter, containing all effective Notice to 
Mariners corrections to charts. The list for Navy 
Notice to Mariniers corrections will be published 
annually. Thes^ lists should be checked against 
the cards to a^ure that all corrections have been 
entered. 

The card/is designed for use in recording all 
Notice to Mariners corrections affecting charts 
and publications held on board. With this 
record, onlv the charts and publications of the 
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fttri^^ 



Ediiim 



Action : ' 



: Biition ■ Lcmt Notice - 

wfed ai/3/73 ;LAST NM 52/74 

Depth 36£eetRei)(1975) 



AS:. . 

Otdectfe) of 
Corrective action I ' 



5ottnce(«^ctfv Current ATohce 

in/brmation >^ toMaririen I 

(NOS GL112/76) (N)9/76 
28nai'N 82«30.1'W 



Position 



Figure7-14.-TVpicarcorreGtions format. 
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Ifbii^ti^ to be corrected. Charts and 

^RU^^ required may be 

i^upfdated^^ operations change. Holders 

§pfi;i^^ must ensure that a card 

li^diiKi is maintained for Notice to Mariners 
||correc^ to all charts and publications carried 
fjitoard, with actual corrections l^e^ on 
: tho^e chfljts^^^ publications prior to being iised 
^^ftxf)^ correction 
l^eciOT established for the charts and 

|;piiblicatibxi5j the following procedures should be 
ll^j^pwisd in maintaining the system. 

li^Pl^ WW^ beMi made aboard 

t Jafiip^^s^ chart was received, the Notice 'to^ 
: Marine^ and year should bie entered on 

I the; card. The chart should ^so be annotated to 
^indiicate that corrections have been made. 

I {. After all entries have been made on the 
I cards, the applicable corrections from Notice to 
l^riners shoiild be plotted on those charts 
i ^yMch ait in active use. Entries are to be made 
I oh the corresponding correction cards to show 
and the person who made the correction. 
V^e conmianding officer of the ship will 
; :deterinirie which charts are to be kept corrected 



to date. Put a list of those charts in the front of 
Pub. No. 1-PCL for reference., . 



Chart Correction Techniques 

After a little practice on obsolete charts, 
correctiojis to printed information on nautical 
charts can bp made neatly and quickly. These 
corrections become a perriianent part of the 
chart and may involve the safety of the ship; 
therefore, they must be made in ink so they will 
not be accidently erased when cleaning the chart 
after use. The only instruments necessary to 
correct charts are several high-quality ballpoint 
pens or central feed technical fountain pens, a 
variety of stick or pencil-type erasers, an erasing 
shield, and a Chart Correction Template 9998. 

Frequently, the first step in correcting a 
chart is to erase that part of the charted 
information that will be changed. To erase an 
inked line, rest the chart on a smooth surface. 
^The top of a ch?rt table is well suited for this; 
but, if an improvised surface is needed, place the 
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Figure 7-15.-Chart/Pub. Conection Record (DMAHC-8660/9). 



69^6 i 



areas to be erased over a large surface that is 
smooth and hard. Erase in a back and forth 
motion with an abrasive eraser. This will remove 
most of the ink. To preserve the quality of the 
paper's surface, remove the remainder of the ink 
with a nonabrasive eraser. Most typewriter 
erasers are very abrasive and general erasers are 
mildly abrasivb. A sharp penknife or razor blade 
used to erase can be a valuable tool in the hands 
of an experienced draftsman, but poor handling 
of a knife can quickly ruin a chart. Rubbing an 
erased surface with an ivory or bone burnishing 
tool, or even the thumbnail, may improve its 
inking qualities. The ink from a conventional 
lettering or drafting pen tends to feather to a 
degree depending on the condition of the erased 
surface. Normally, a ballpoint pen with a fine 
point feathers less and reduces the possibility of 
ink smears. Another advantage of the ballpoint 
is the variety of colored inks available. Although 
black is the principal color used in chart 
correction work, other colors such as green, 
purple, magenta, or blue may be occasionally 

■■ ' 1,29 



Correctipns in writing should be kept clear 
of the water, as much as possible, unless the 
objects referred to are on the water. 

When inserting written corrections, care' 
must be taken not to obliterate any .of the 
information already on the chart. 

When "notes" are to be inserted (such as 
cautionary, tidal, etc.) they should be written iii 
a convenient but conspicuous place, where they 
will not interfere with any other details. 

The year and number of every Notice to 
Mariners from which corrections have been ' 
made are to be entered in ink at the lower 
left-hand corner of the charts, thus: "1968-6, 9, 
18." Temporary . changes should be made in 
pencil. 

CHARTS UNDER RED LIGHTS 

Red has been selected as the preferred color 
for night lighting. This red color effect may be 
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attained by the use of red bulbs, red shields or 
filters, or red goggles. The use of red lights 
seriously affects the legibility of charts such as 
the buff, orange, and red colors "are all invisible 
under red lighting. The DMAHC has met this, 
situation through the use on charts of gray, 
magenta^ purple, and blue. These colors appear 
as different shades, not as.different colors, under 
the red light. Caution should be exercised in 
xjsing ^he old charts under red light. If there are 
ai:y vital features shown on the charts in red, 
orange, and yellow colors, it will be necessary to 
redraw them in some color that will show, such 
as blue, green, brown, or purple. The use of red 
ink or red pencil should be ayoided. 

ORDERING CHARTS 

Ships of the Pacific Fleet are requested to 
address their requisitions for charts to the DMA 
Depot, Qearfield, Utah 84016. Ships of the 
Atlantic Fleet send their requisitions to the 
DMA Depot, 5801 Tabor Avenue, Philadelphia, 
Pennsylvania^ 19120. If an emergency arises, as 
when a ship receives - orders on short notice, 
address the requisition to the nearest DMAHC 
Office. 

• All requests for complete portfolios and 
individual charts should be submitted by the 
Navigator, in accordance with the current DMA 
INST 8620. 1 , on DD Form 1 1 49 (figure 7-1 6) to 
the supporting DMA Depot. All requests must 
bear an appropriate issue priority designator, 
assigned in accordance with the current 
OPNAVINST 4614.1 , and must be signed by the 
commanding officer or an authorized 
representative. 

Assignment of Priorities 
to Requisitions 

Naval activities and units submitting requests 
for charts, maps, and publications must assign 
priorities in accordance with OPNAVINST 
4614.1. Requests for charts and pubHcations 
which contain unrealistic priorities interfere 
with the service capabilities of the DMA 
Distribution System. Basically, the assignment 
of a priority to a requisition is dependent upon 
the status of. the unit which within the 
instruction is referred to as the "forc3 activity 



designator'* (FAD), and the urgency (or degree) 
of need at the time a requisition is prepared. 
These terms are illustrated and described as 
follows: 



Force Activity Designator Urgency of Need 





A 


B 


c, 


I - Combat 


1 


4 . 


11 


II - Positioned 


2 


5 


12 


III - Ready 


3 


6 


13 


IV - Reserve/Support 


7 


9 


14 


V -Other 


8 


10 


15 



The ''urgency of need*' is defined as follows: 

A— An emergency requirement for weapons, 
equipment, or material without which 
the ship cannot perform its mission or 
work stoppages are immediate. 

B-rltems required for immediate use, the 
lack of which will impair the operational 
capability of the ship, or without which 
the ship can operate only temporarily or 
with lessened efficiency and 
effectiveness. 

C-Material required immediately to repair 
or replace collateral or administrative 
system equipment not essential to the 
effectiveness of the ship, or required to 
meet a scheduled deployment, or 
required on a more urgent basis than 
routine stock replenishment, or required 
to replenish stocks during deployment. 

D-Material required for initial outfitting 
and filling of allowances, and other 
routine replenishment and filling of 
allowance list requirements. 

It is simple to obtain your force' activity 
designator and to determine your urgejmcy 
(degree) of need. By definition of purpose, most 
requirements fit FAD IV or V and category C 
for degree of need. 
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REQUISITIONS SHOULD BE ADDRESSED TO THE 
SUPPORTING NAVOCEANDISTCEN OR FOR OVER- 
THE-COUNTER ISSUES TO THE NEAREST AIRNAVO 
OR m^iSi. 




00 NOT Se DATE UNLESS REQUIRED PRIOR TO/OR 
AFTER mi ALLOWED BY CURRENT OPNAVINST «M,1 
MATERIAL REQUIRED PRIOR TO THE ALLOWED MUST 
SHOW JUSTIFICATION. . 



INDICATE NAME , 
AND ADDRESS OF 
WHERE MATERIAL. 
IS TO BE SENT. 



ORDER ONLY ONE 
TYPE OF MATERIAL 
ON EACH REQUISITION, 



LIST IN NUMERICAL 
SEQUENCE BT 
PRODUCIN6A6ENCY. 




C.OAUSS CORAL SEA (CV-43) 




ASSIGNED ACCORDANCE iTKV-SERV 
DESIGNATOR CODE 033$8-ACTIVITY 
ACCOUNT N0.II96-JULIAN0ATEI5JL 
1971,0001-SERIAL No, OF REQUISITIQ 



LEAVE BLANK-OATE IS REFLECTED 
IN THE REQUISITION NUMBER, 



I 3 i < > t ; t » loii i;iilj4iin \i i!h.q;i jj J 



REQUISITION! *N0 INvdlCE/SHIPPIfift; DOCUMENT 



Insert Complete Address of the Applicable 
Defense Mapping Agency Depot 
Include the Zip Code.* 



GIVE JULIAN DATE 



COMMANDING OFFICER 
U.S.S. CORAL SEA (CV-43) 
PPO, SAN FRANCISCO 96601 



4, AffNOMJAIICN AHi lUlHIM 

NAUTICAL CHART 



Cki CL , 


COitT, W. 








lOT, 




1 



'___.4273 

OPERATIONAL STOCK 

D. L. mm& 



N3343 
15 




11 Mooior iH^unir" 



14 lab er uoino »«uMiiii~ 



REQUISITION MUST] 
BE'SIGNEDBYTH 
COMMANDING OFFII 
OR AUTHORIZED 
REPRESENTATIVE. 



\%. AIR MOVf MINT Mlt4rui0R0ir^KTliri'i«|t«ci NO 



ACTIVITt 



MOVIIMD 



UNIT mtci 



TOTU COIT 
^0 



C* >HHCK*liCtill,> 10 



TAlHU . 



NiaNf I Cum 

! 



TOTAL 



_NOMfl 1^ 

"oUiNtllll'l .Olfi 

mciivto , 

foitt 



DO ..... ,,49 " " " " " '« " " " " « « " " " ^ " « « '^""'^ 



Figure 7-16.-DD Form 1149. 



DO NOT SHOW DATE UNLESS REQUIRED PRIOR TO/OR 
AFTER TIME ALLOWED BY CURRENT OPNAVINST 4614.1 
MATERIAL REQUIRED PRIOR TO THE ALLOWED MUST 
SHOW JUSTIFICATION. 



ASSIGNED ACCORDANCE WITH V-SERVICE 
DESIGNATOR CODE 03368-ACTIVITY 
ACCOUNT Ko.n96-JULIAN DATE 15 JULY 
1971,0001-SERIAL No. OF REQUISITION. 




O 
C 
> 

H 

cn 

•> 

H 
cn 

to 



Figure 7-1 6. -DD Form 1149. 
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^0 ^ pnoxity 9 or 15 should cover most 
ifrequirements' for navigational charts or 
publications. The table below indicates the 
in^^ delivery time ais^ciated 'with the 
:range or priorities: 



;Plti6rity 

■» ., 

0^-03 
04-08 
09-15 



Conus(Days) Overseas (Days) 



5 
8 

20 



7 
15 
45 



NOTE: These are maximum delivery times 
established for supply support. Routine 
map/chart requests, even priority 15, are 
normally filled (delivered to the customer) in 
about 10 to 15 days since most requisitions do 
not invoke bulk shipments and are filled via the 
US. Postal System. Bulk shipments may take 
somewhat longer to deliver, subject to 
transportation limitations. 

Do not order from a DMA Depot any 
publication npt issued by that office. Copies of 
the Nautical Almanac, Air .\lmanac, and 
American Ephemieris and Nautical Almanac, for 
instance, are ordered from the Naval 
Observatory; The Wa^ch Officer's Guide, Hobbs 
Marine, Navigation I and H, Knight's Modem 
Itelamah^W^^ Dutton's Navigation and Piloting, 
and Mixter*s,s Primer of Navigation are ordered 



from the Library Division of the Bureau of 
Naval Personnel instead of from the DMA; 

CLASSBFIED CHARTS AND 

PUBUCATIONS 

t> • • . 

Classified chajrtk and publications must be 
handled and stowed in accordance with 
provisions of the Department of the Navy 
Information Security Program. Rejgulation, 
OPNAVINST 55 10. IE. The foUowing pertinent 
points should be followed in connection v/ith 
handling and stowing classified charts and 
publications. 

1 . Only persons with the necessary security 
clearance and a definite need to know should be 
granted access to the information. 

2. When classified material is not under the 
direct observation of an authorized person, it 
must be locked up or given equivalent^ 
protection. 

3. Charts must be stowed in locked 
^drawers. Publications must be stowed in locked 

safes or cabinets, 

4. Money, jewels, or t)ther valuables must 
never be stowed in containers used for stowing 
classified material. 

5. Combinations (or keys) to safes or locks 
must be accessible only to oersons whose official 
duties require access ta the material in the 
containers. 
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GHAPTER 8 



1 



TIME AND TIMEPIECES 



ft.'?:- 



yl^navi^toTi steps out on tiie abridge wing 
li^W 'takes- a sight on the star Vega. After 

B^S?^ tb ihe ^sextant 

■ : S^l*? <l«*ernm altitude of Vega 
? OT^^^ at the instant of observation. 

■ • extracts the altitiide; of W 

^ - S^2?? ! 

/ *® Ws sight. He then 

^^altitud^mius^rtiM^ 

i ??"t S*«: position enables hini to ' 

k^-^^^^^ ^^ from the AP at 

; ^"»stant of observation. He measures this 
along the azimuth line and thus 
; estabhshes a hne of position. 

■ ITietoregoing general outhne tells howa line 
of position IS determined by celestial navigation, 
me reason it is inserted here prematurely is to 
impress upon you the importance of the time 
element m navigation. Suppose the navigator's 
observation is inaccurate by 1 minute. Although 

long, it can make 
considerable difference in navigation. Instead of 
the actual observation time, suppose the altitude 
is^worked out for 1 minute earlier or later, 
wtoch could produce an error of as much as 15 

: nriles m the resulting line of position. Regardless 
of your latitude, a 1 -minute tune error produces 
1 5-arc minute error in longitude. On the 

.Equator. 1 minute of longitude equals 1 nautical 
mile. 

^ You know, of course, that- the motion of the 
2iun and the stars aroUnd the Earth, is only 
apparent-an illuaon created by the rotation of 
the Earth itself. Nevertheless, in the discussion 
of time which foUows, it is^simpler to consider 
the heavenly bodies as movmg around the Earth 



TIME AND; ARC 
Ordinarily, we use sblar Itime. which is 
measured by the motion of the Sun around the 
Mrth. If you are standing on the mam deck aft 
of a shit) headed due norfh and the Sun passes 
your given meridian (youri longitude), it is noon 
where you are at^that timt; but. if the ship were 
headed due east, noon would occur on the 
forecastle before ii wouW bciur at your after 
location, ' 

Every celestial observation is timed 
according- to the timf atf the Greenwich 
mendian: UsuaUy time determined by means 
of the chronometer, whibh is set to Greenwich 
time, m order to clarify the relationship 
between time and arc, let's say that it is exactly 
noon where you are. yoii knpw your longitude 
and you want to fmdl what time it is in 
Greenwich. ■ 

Because of the Earth'Jrotation the Sun appears 
to make a complete 360r revolution around the 
Earth every 24 hours (h). When the Sun is on a 
particular meridian,it is rioon along that meridian. 
In other words, when th^ Sun is on the Greenwich 
meridian (0°), it is noori by Greenwich time. To 
m^e the explanation sibpler, let's say you're in 
90° Wlongitude . It'snooh where you are, so the Sun 
also is in 90°W. That is, sinde leavingGreenwich, 
the Sun traveled through 90" ,bf arc. Because it was 
1 2 00 Greenwich time When the Sun was at 0° , the 
timeat Greenwich now inust|be 1 200 plus thetime 
required fpr !he Sun to travel through 90° of arc. 

The foregoing exijlanatlion provides all the 
elements of a problem for convening arc to time. 
If you know that it takes 24}i for the Sun to travel 
360°, it should be a 'cinch to find how long is 
required for it to go pO° . Thus, if it travels 360° 
m24h,itmustgo 15°ih J h.If it transits 15 °in Ih 
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IPplniu^ go 1^ ift 4 minutes (m); Then, ^t^ Ptf* 
1^1*^^ 90 muWpHed by 4m, or 360m^ which is 
ago it was 1200 Greenwich time, 
time at Greenwich now must be - 
iPflSpO^ Vou actua^^ converted 90"* of arc to 

so, y ou discovered the'basic 
Ip^i^wi^ndiip between arc and time. This 
^fr^^relationshii) is stated as 15"* of longitude (arc) 

|v ■ You tan also convert time to arc-the reverse 
j:^; of the example just worked. Tables for 
■ converting either way are in the Nautical 
■ Almanac (see figure 8-1 ) and in Bo wditch. 

KINDS OF TIME 

V ■ ■ 

V V, Astronoiny provides the basis for measuring 
{ time which is of paratmount importance to the 

navigator. A day is measured as one rotation of 
5 the . Earth about its axis. The external reference 
v>:: point determines the type of time considered: 
^ - solar, sidereal, or lunar. Apparent and mean time 

are applied in certain problems of navigation. 
;^ The difference between apparent and mean time 
: : is called eqiiatioA of time. 

APPARENTTIME 

The Sun, as mentioned earlier, is our most 
convenient reference point for reckoning time. 

A Time measured by the Sun is solar time. 

^ Rotation of the Earth on its axis produces 
apparent motion of the Sun around it: When we 
measure time by the apparent motion of the Sun 

vv itself, we call it apparent time. If the Sun is 
' directly over the meridian we are on, we say that 

; it is noori, local ai)parent time. When it is 

; directly over the meridian 180^ away from 
ouh, it is midnight, local apparent time. 

- If the Earth remained stationary in space, all 
the days reckoned by apparent time would be 
the same length. But the Earth travels in an 
elliptical orbit inclined to the equatoriat plane 
around the Sun, and its speed along its orbit 
varies with its position in its orbit 
Consequently, the time required for a complete 
rotation of the Earth on its axis, relative to the 
^ Sun, varies according to position of the Earth in 
its orbit. The length of a day, therefore. 



reckoned by a complete rotation of the Earth 
with regard to the Sun, also varies. 

MEANTIME 

j Instead of eac^i day having exactly 24 hours, 
it would be rather confusing if some days had 
more and some fe>yer hours to conform to the 
irregularities oif the Earth's revolution. To 
preserve the obvious advantages of solar time, 
yet eliminate these irregularities, mean solar 
time is used. It. is calculated from the motion 
around the Earth of an imaginary mean sun, 
which always makes tlie 360"* trip in exactly 24 
hours. When it -is noon by local mean time 
(LMT), the mean sun, in lieu of the true sun, is 
exactly over your meridian. 

Four times a year the positions of the mean 
and the true Sun coincide. In other words, on 
those four occasions there is no difference 
between apparent arid mean time. Otherwise, 
there always is a difference, called the equation ' 
of time, which is listed in tht Nautical Almanac 
for every 12 hours of Greenwich mean tjme 
(GMT) of the Sun on any date. Tlie equation of 
time reaches a maximum of nearly 16-^2 
minutes. 

SOLAR, SIDEREAL, AND 
LUNARTIME 

Solar time, we learned, is calculated from 
the motion of the Sun around the Earth. Solar 
time is the principal time used in navigation. 

Sidereal time, calculated from?the motion of 
the stars around the Earth; is used in the 
procedure for identifying heavenly bodies 
(described Jater). For the present, all you need 
to know about sidereal time is that it is 
measured by the motion around the Earth of the 
first point of Aries. A sidereal day is about 4 
minutes shorter than a mean solar day, and there 
are 366-*^ sidereal days in 36 5^^ mean solar . 
days. 

A lunar day is the elapsed time between two 
consecutive transits of the moon over an 
observer*s meridian; it is about 50 minutes 
longer than a mean solar day. Moon data is used 
in some navigation problems and in tide analysis. 
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#1. r . . cquivairni in iime ; its main use in this Almanac 

IS for the cooversion of longitude for application to L.M.T. (adM if vxst, subtracttd if tost) to give G M T or vice 
wna, pwiicul«Hy in the case of lunrife, iimsci, etc. • . vi« 



Figure 8-1.— Conversion of arc to time tablo. 69.150 
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.^MfilpJ^liili^^ loeaI,'meari ^time ' 

^"**»y8?^ers in longitudes. Jn 

pip; ibr vexamj^ of 

-<%9jina Street: the other enii. 



^r..^..;. now, how a general 

;#|fd1au^ WCTvohe set his watch on 



^ii|?oii|m)JLIii^ ■ 'Jd haveio change it every 
^ttmeii^i^r^ a^f^^ on a street running 

^0i^i9m\Wf^ To eliminate this difficulty, 
^^0^iai^:"liavs'. M.nes have been established, 
lipitl^^ are set to the same time. 

^Itidraeir^ takes^ place between one 

iffifte zoM Because Ih is 15°, you 

oin 8^^^^^ zone comprises 15° of 

. , zones begin at the 

^^Gnlmwich meridian (0°). Every meridian east 
'##nd: WiSst of a multiple of 15° 

SO onj.i&^a 



IJ^ifi^y 30°. 45^ 60°. 75°. and so on) 



ip 'j^ standard time 

^^mfSidttn at the center of its time zone, and 
i^13^^^ IS"*) on either 

M meridian. Certain standard time 

|v iotiw vary somewhat from this procedure 
rPttf'give: adjacent populated areas the same time 
i:;:;.and fbr otiier reasons of convenience. 

Local meaii time along each standard time 
::y^> nieridian is zone (standard) time for the entire 
> f time zone. Zone time in navigatio^i is 
abbrieviated ZT. , 

.;■ DayH^it saving time is simple ^one time set 
V I ahead 1 hour (son.etimes 2 hours) to extend the 
• of daylight in:the evening. Daylight saving 

: < tmie is ignored in navigation. 



ZONEUME 
AND GMT(UT) 

If GMT or universal time (UT) is the time at 
the Greenwich meridian, measured by the mean 
Sun, and the Greenwich meridian is the standard 
time meridian for the time zone, it follows that 
zone time anywhere in the zone is the same as 
GMT(UT). Most of the information in 
navigational tables relates to GMT(UT): hence, 



you must know how to" convert the time in any 
zone to GMT(UT). v 

The solar day contains 24h, and each time 
zone represents Ih, so there must be 24 zone^. 
Beginning . with the (Greenwich) zone, time 
zones nih east and west from zone 1 to zone 12. 
'(See figure 8-2.) Zones east of Greenwich are 
^minus; those west of Greenwich are plus zones. 
'j[Note that +12 and -12 time zones each include 
dhly l^-^*" o^^longitude.>|^^^^ words, in 

zones east of Greenwich, you must subtract flie 
zone number from the zone time to find 
Greenwich time. In zones west of Greenwich, 
you must add the two. The zone time at 
Greenwich is GMT(UT); consequently, the zone 
mmiber tells "you the difference in hours 
between your zone time and GMT(UT). 

Standard time zones are also designated by 
letters. You can find the equivalent letter 
designated from the numbered zone by referring 
to figure 8-2. 

Because there is a standard time meridian for 
every 15** of longitude, you divide your 
longitude by 15® to find which zone you are in. 
Then, to find GMT, you merely apply the zone 
description (ZD) according to its sign. 

To illustrate, assume that you are in 
longitude lOS^'E, ZT is 16h 23m 14s, and you 
want to find GMT. Dividing 105 by 15 yields 7, 
which means you are ih time zone 7. You are in 
east longitude, so the sfen is minus. Therefore, 
your ZD is -7h. The minus sign means that you 
subtract ZD from ZT to find GMT. Thus: 

ZT 16h 23m 14s 

ZD -J7h_, 

GMT 9h 23m 14s 

Or, suppose you*re in longitude 75''W, ZT is 
7h 13m 57s, and you want to find GMT. Divide 
75 by 15 and your answer is 5. Therefore, you 
are in zone 5, and it must be plus 5h because 
your longitude is west. Consequently^ 

ZT 7h 13m 57s 

ZD +5h 

GMT 12h 13m 57s 

In both examples, your longitude coincided 
with a standard time meridian which simplified 
the solution somewhat. If you are not located 
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. Figure a-2.-S^ndard time zones, 

on one of these meridians, you can figure out 
which zone youVe in by dividing your longitude 
by 15 and obser/ing the size of the remainder. 
.You must bear in mind that each standard time 
' meridian is at the center of its time zone, and 
the zone extends 7°30 ' on either side of the 
meridian. For example, say your longitude is 
J42°41 'W,and you want to know ZD. Dividing 
142 4^1 'by 15, you have 9, with 7°41 'left over. 
But' 7-°41 ' is more than 7°30 ', so you must be in 
the next zone beyond 9, meaning zone 1 0. 
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TIME AND DATE 

In the first diagram in figure 8-3, the mean 
Sun is over the Greenwich meridian, meaning 
that it is noon, 1 May, GMT(UT). Because it is 
noon, GMT(UT), it must be 12 hours later 
(midnight) at the 180th meridian on the other 
side of the Earth. In other words, the Sun is just 



starting its 24-hour cruise; it is the same day all 
tl|e way around the Earth, but a new day is 
about to begin at the 180th meridian. 

I As the Sun moves westward, it takes noon 
ajong with it, so to speak, and midnight moves 
along concurrently into east longitude. In the 
second diagram the Sun has brought noon to 
9p°W longitude. For the Sun to travel 90° 
requires 6 hours, so it is 6 hours past noon, or 
18h Om Os GMT(UT). Midnight has moved to 
90°E longitude. 

A new day starts as midnight leaves 180°. 
Thus, between 180° and 90°E, it is the next 
d^y, 2 May, while it still is 1 May from 90°E 
westward to 180°. 

Looking at the third diagram, you see that 
the Sun has brought noon to the 180th 
meridian, and, it is midnight in Greenwich. It 
no^ is 2 May from 1 80° to 0° longitude in the 
eastern half of the Earth, but stiU 1 May from 0° 
to 180° in the western half. 
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l|n(,^tte]|««tv noon has! reached ^O'^E, 

liilpillit^iia^ to 

^^J!|^^|jt>ilf2^r^ of the 

Pipli|ipwtt 18^^^^ but still 1 

^liiy||bfw^ 90*W and 180*. 



ipigjiSfrMdafe at the 1 80th meridian in 

|;iffljof ^ dSagrahw except the first one. Going 
|r:^V!i^ tt^ 180*; going 

$eas^ it becomes the day before. 
Ip-i-^y'^yflKn. you refer to GMKUT) in the Nautical 
; ; Almanac, you must know what the date is at 
. Greenwich. Frequently the date tiliere differs 
. from what it is in your longitude. Assume that 
on 1 May you are in longitude 1 76*41' W and ZT 
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■ IMAY 
>2MAY 




IMAY, 1200 GMT 
3. 



IMAY, 1800 GMT 
4. 




2 MAY, 0000(2400) GMT 



2 MAY, 0600 GMT 



69.37 



Figure 8-3.-DetB change over the Earth. 



is 16h Om Os. Divide 176'' by 15. The nearest 
whole number is 12, the ZD. Longitude is west; 
therefore, ZD is +12h. Adding ZD to ZT, we 
olptain the following data: 



ZT 
ZD 
GMT 



16h 
+12h 



Om Os (1 May) 



28h. Om Os (1 May) 



WHkt have we here, 28 o'clock? Time 2800 
on 1 May is the same as 0400 on 2 Mav. 
Therefore, GMT(UT) is 4h Om Os on 2 May. 

Suppose that, at the same ZT, you were in 
lon^tude 176*^41 'Eon the other side of 180, 
where it is 2 May.- In this example, ZD is -1 2 but^ 
GMT(UT) comes out the same; the date where 
you are is the same as the date at Greenwich. In 
the former problem, it already has become a day 
later at Greenwich. 



ZT 
ZD 
GMT 



16h 
-12h 



Om Os (2 May) 



4h Om Os (2 May) 



Here is a probleni with a new twist: Suppose 
you're in longitude 4t 53 'E, ZT is 2h Om Os, 
and the date is 2 May. The ZD is -3h. (You 
should know why by now.) Ifow can you 
subtract 3 from 2h Om Os? Tmie 0200 on 2 May 
is the same as 2600 on 1 May. The figuring goes 
like this: 



. ZT 
ZD 
GMT 



26h 
>3h 
23h 



(1 May) 
(1 May) 



ZONE AND LOCAL 
MEANTIME 

Zone time is a matter of convenience only. 
It was established to keep all clocks in a specific 
area on the same time. The actual time where 
you are is the local mean time, which changes 
continually as the .Sun moves. Local mean time 
also changes as you change your longitude. 

If you are located on one of the standard 
time meridians, then zone time and local mean 
time are the same. Otherwise, you must 
calculate local mean time according to the 
difference in longitude between your meridian 
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*^ 'Closest standard time meridian. You 

fi- f??^^^^^^ you convert to time 

Jli|S^W!P*^?yo«- are^firjoiigitude Ma'+r' Wand' 
M$m!M9^^^'^^-m\^ 142?41 'by 15. and 
iggf r^ott|iM|twt you are in zone +1 0. Yourstandaid 

ilif5^2S«' "^^^^ that down 

60v^Wso It. win be easier to subtract your 



loiiptude time meridian . . . 1 ^p'dO ' W 
. ? Longitude your meridian . . ; 142°41 'W 
; ; Vl^ngitadfr difl^ ^ • • > • • 7" 19' 

» ' to time, and you get Oh 29m 

^9*- ™ that LA!T at your 

jnendiah differs from ZT by Oh 29m 16s. 
Whether your time is later or earlier than the 
tmie^t 150 W depends on^ether you are east 
or west of that meridian. Ybii are in west 
longtude,; wWch^^^ measured west from 0" to 

l ASoii^™ """^ ^^h" west than 

'^* "*w®'ore, you must be east of the 
standard time meridian. It is always later to the 
e^- consequently your LMT must be Oh 29m 
16s later than ZT. This representation is as 
follows: 



?T 
LMT 



06h 
OQh 



21m. 
_29m 



09s 
16s 



06h 50m 25s 



TIMEPIECES 

Time:measuring devices have evolved from 
the simplest sundials to complicated electronic 
equipment. Aboard Navy ships, time is kept by 
viratches, clocks, and chronometere. 

CLOCKS AND WATCHES 

A ship's routine activities are timed by the 
ranous ship's clocks or deck clocks, mounted oil 
the bulkheads and usuaUy set to ZT. When the 
ship enters a new time zone, a Quartermaster 
makes the r-Dunds of aU clocks, resetting them 1 
hour one way or the other, contingent upon 



whether the ship is movmg east or west. Thfe 
commanding authority may, however, direct 
that the clocks be changed at some time except 
the instant of entry into a new zone. Some 
arbitraiy time, Kke daylight saving, may be 
. selected for reasons of convenience. In some 
locaHties the ship's clocks are set to fractional 
zone time. i 

Ships are equipped with a number of clocks, 
depending upon the ship's size and mission. The 
pilothouse, engineering spaces, officS/mesaing 
^par^s, and staterooms are areas that normally 
have clocks. "Ships' clocks are of various types: 
12- and 24-hour dials, direct reading, 8-day 
(winding period), eleptric, etc. Whatever their 
location or type; however, keeping them set to 
correct time, adjusting their rates, ^d having . 
them repaired when necessary is the 
Quartermaster's responsibility. f 

One person usually is assigned the job of ' 
.winding and setting the clocks at intervals 
prescribed by the navigator. Ship's clocks are 
apcurate enough to time meals, watch relief 
taps, lib^ call, etc. The person assigned the' 
duty of setting the clocks sets a comparing 
watch to the correct time (eithfer from a 
chronometer or radio time signal) 'and checks 
the accuracy of each clock by comparing it with 
the comparing watch. He then notes (in a clock 
log) the error of each clock, winds each clock, 
and adjusts it to run faster or slower, depending 
on whether it was gaining or losing time. No 
adjustment for rate is made to clocks that have 
only a small error, because frequent adjustments 
may cause erraticisms. 

Comparing vratches and stopwatches may 
also be used for timing celestial observations, as 
described in the fmal topic in this chapter. 

CHRONOMETER 

Chief among navigational timepieces is the 
chronometer (figure 8-4). It is considered one of 
the most accurate mechanical time machines 
devised by man. If a ship does not have a 
chronometer and must navigate at any time by 
celestial observations, she is provided with a 
timepiece that reasonably approximates the 
chronometer's accuracy. 

The chronometer is a clock of unusually fine, - 
construction. It is designed for extreme accuracy 
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69.38 

Figure 8-4.— Ship's chronometer in its case. 

and clepcnd;ihility, and is Iniilt to withstaiui 
shock, vibriition, and variations of (cnipcraturc. 
! ike tin* nvfi:n<*tu- « runp.i^^. u ^ numnu^l 
gimbals to otTst^t ^!iip\ mofKuv .Jt nuKt Ih' 
handknl with tin; unMtt'si l.wc Ih'( tiisi^ ik 
accuracy and regidarity arc essential in 
determininiz GMKUT), tlic hasii- time iisetl in 
fixing position hy celestial naviiijtion. 

Types of Clirononieters 

Two types of rhron<HntMer\ presently are in 
use: size 85 and si/-e 35, 

The size 85 ehronometer (formerly calletl 
ship ehronometer) is tlie principal navii^ation 
timepiece aboard ship, it can easily he itientiHed 
by its 4-inch dial and (he jerky motion t^f its 
second hand, which jiunps Vi second every other 
tick. A modified si/e 85 chronometer is 
/urnLshed tf) missile carrying ships* if those ships 
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Figure 8 5.— Stowage of ship's chronometer. 

have shiphoarti tiiiie/fret]uency siamlartls. This 
mollification features, an electrical contact 
assemlily (make-l^reak circuit) cipahle of 
protliicini: an electrical impulse every secoml 
except the 59th second^of each minute. The 
n.iake-hreak circuit keeps the DKT ami other 
et.uipir.ent on missile ships set to' the correct ' 
time. 

hormei'ly. si/e 35 chronometers were calleil 
eiironometer wateiies. Tliey are itienlified by 
tiieir 1-Vi inch tlial an-' external wimlinij; stehi, 
ma kin i; them reseniiil; lariie pocket wateiies 

Ahl'i'M.jl- SI'.' . Inon.uMttris sllM . r, ■ |,)nri.> 

on tn:ni\ sliips. tlH'V ,»i i/ -i Hl' p'' ' ' oi 1 1 nt tin 

Care of ClirononKMcrs 

I'he NAVSi'.A Technical Manual, current 
NAV^SI A (liici. tivt's, \\m\ Njvy Reiiidalions 
c(Mitain complete instructions concern ini^ the 
c;ire. windinij.. ^nd 1 ra ns por tati^n of 
chronometers, ^'ou must familiari/e yourself 
Willi these rnstnictioits, A brief summarv of 
their conleiil follows. 

Ik'! ore ' the ciiroiioiiicler is rrcci\ c<l on 
l^joard, coniplele preparations should in- made- 
for its immethale installation. The ciironoineicr 
locker ( fi^uure H~>) shoiild l)e lo»..iit.'d js near as 
possible to the ship's centerlini'. where iIk- etfecl 
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of rolUng is minimized. Chronometefslfould 
pot be installed , near masses of vertical, iron or 



oiaiged electrical machinery. They should be 
placed yhere they are least subjected to drafts, 
femperafijre changes, the jar of vibration of 
macWnery, and the shock of gunfire. 

Chronometers ishould always remain in their 
gimbal boxes. The. glass cover of the 
dironometer gimbal box should be kept closed 
at aU times. This cover protects the chronometer 
from moisture and prevents sudden, rapid 

, -changes of temperature. The gimbal boxes 
/should be removed from the chronometer locker 

'■ OTdy under the following circumstances: for 
safekeeping during extended periods of ship 
repair; during deperming of flashing operations;, 
or when the chronometers are scheduled for 
overhaul. 

When chronometers are received on board, 
they have a smaU piece of gummed paper 
attached. On this paper is written or stamped 
the bverhaul due date. Chronometers should be 
turned in for overhaul vwthin 6 months of the 
date indicated because, beyond that time/their 
rates tend to becpme erratic and their accuracy 
deteriorates. 

If chronometers are moved for any reason, 
their gimbal rings must be locked. For 
tran^ortation from ship to pool, or vice versa, 
» the instruments , should be hand-carried by a 
responsible person. He must guard them 
particularly against shocks, jars, or quick rotary 
motions. The NAVSEA Technical Manual gives 
instructions for transporting chronometers over 
a considerable distance (as by express). 

Winding Chronometers 

Chronometers are started and set to 
GMT(UT), at the chronometer pool, and are 
never reset thereafter. Although they usuaUy are 
designed to run for 56 hours without rewinding, 
each one must be wound regularly at 
approximately the same time each day to ensure 
uniform performance. If a chronometer should 
run down, the consequences would be serious; 
hence, a better means than memory ?lone must 
b? used as a reminder of the time for daily 
winding. The number of hours elapsed since the 
last winding is shown by an indicator dial on the 
face of each chronometer. 

142 



To wirid the size 85 chronometer, turn the 
instrument gently on its face and steady it vwth 
yourliand^ncover the keyhole by turning the 
dustplate oir~the^bottom, and insert the key. 
Wmd counterclockwise.^Seven half-turns will 
suffice if no more than 2'rhouts have elapsed 
since the last winding. Take the last turn slowly 
to avoid bringing the winding mechanism up 
hard against the stops. After winding, cover the 
keyhole and return the instrument to its normal 
position. (Except" when being wound, 
chronometers should always rest faceup in their 
gimbals.) Check the indicator dial at the top of 
the face to ascertain that the indicator is back to 

To wind the size 35 chronometer, grasp it in 
your left .hand. Turn it in its gimbal until it is 
vertical, stem up. With the thumb and index 
finger of the right hand, wind the instrument as 
you. would a fme watch, aga^ being careful not 
to bnng the winding mechanism up hard against 
the stops. Twenty-one half-turns normally wind 
24 hours. 

Most ships have more than one chronometer. 
They should be wound in the same sequence 
each day to prevent ' omissions, v The , 
Quartermaster , customarily winds the 
chronometers at 1130. A report of this action 
OOD ^t 1200^ *° commanding officer by the 

Error and Rate 

Even a chronometer cannot keep exact time 
indefinitely. Sooner or later the chronometer 
time gradually begins to draw away from 
GMT(UT). Chronometers are set to GMT(UT), 
as neariy as possible, before delivery aboard 
ship. The difference between chronometer time 
and GMT, at any instant, is caUed chronometer 
error. Error direction is identified with a sign or 
letter (+ or F = Fast) or (- or S = Slow) to 
mdicate that the chronometer is either fast or 
slow in relation to the correct GMT. 

Chronometer rate, on the other hand, is the 
amount the instrument pins or loses in a 
specified time. For example, a chronometer 
whose rate is +1.5 seconds will gain 1.5 seconds 
every 24 hours. Chronometer rate is usually 
expressed as seconds and tenths of seconds per 
day, and is labeled "gaining" or "losing." 
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HTO^: detiannined bjr <:oinpairing 
ioftm and dividing 
^ ^ 3?!exi^ of days between 

<Mr(PT) r Chroiu time Epot 
llhSQmOiOr llh3^ OZmOOs 
ilhaOniCNIi Ilh3^01ij_02m01s +ls 

fef}?:;^^^ rate (ADR) is found % using 

■ j^!' ADRg fe bit list day obicindHcnor on dnlt <toy obaerved) 
f|v:^^ 3 rCdateoTlaftobaemtkm) - iMttc of first obaeivatlon) 



: example worked from applying the 

Jy> a 31-:day month. A navigator 

deisifqi^ determine the chronometer rate 
compares the chronometer directly with the 
Washington, D.e., (NSS) 1200 radio time signal 
on different days. On the first day the 
chronometer reads fast by 09 minutes 3.0 
seconds, and on the last day it reads fast by 9 
xiiinutes S3 .5 seconds. Average daily rate (ADR) 
is found as foDows: 



ADR= 



days = 1.68s/gitiiiiig. 



. No attempt should be made to determine 
chronometer error closer than \i (p.5> second. 
Average daily rates, therefore, are a somewhat 
more accurate measurement of the 
chronometer*s peiformance than/ are the daily 
checks because, in the former method, any daily 
observational errors are averaged/out. 

■ / 

Detennining Chronometer Errqr 

Inasmuch as chronometers, are never reset 
aboard ship, an accumulated error may beco.ne 
quite .large. Such an error is uniknportant, 
tiiough, if an accurate recotd is i'^pt of the 
error. 

The most accurate check on : u 
chronometer and other timepieces is the radio 
time signal broadcast by radio station NSS and 
other stations listed in Radio Navigational Aids 
(Pub. No. 117). 

Since 1 Jan. 1973, the broadcast time signals 
(UT) have differed from GMT by amounts up to 



±0.7s; The difference arises because the time 
aigumeht of the navigational tables depends on 
tlje variable rate or rotation of the Earth, while 
the broadcast time signals are now based on an 
atomic time-scale. Step adjustments of exactly 1 
; second are made to the time signals as required 
i (normally at 24h on December 31 and June 30) 
so that the difference between the time signals 
1 and GMT may not exceed 0.9s. For those who 
require GMT to an accuracy better than Is, a 
correction (DUT) is coded into the transmitted 
time signal. GMT accurate to 0.1s is obtained by 
applying DUT to the transmitted time signal; 
i.e., 1 

GMT=UT + DUT 

Naval radio stations transmit time signals (on 
seven different frequencies) for the 5 minutes 
immediately precedmg certain hours GMT. The 
DUT correction is given in Morse code in the 
final 9^cohd pause prior to the long dash. 

Each sedond in the time signal is marked by 
the begmning^ of a dash; the end of the dash has* 
no significance. Beginning at 5 minutes before 
thei hour, every second is transmitted except the 
51^t second of the 1st minute, 52nd second of 
the| 2nd minutei 53rd second of the 3rd minute, 
54tli second of the 4th minute, 29th second of 
each mmute, the last 4 seconds of each of the 
first 4 minutes, and the last 9 seconds of the last 
niinute. The hour signal after the 9-second break 
(59m 60s) consists of a longer dash than the 
others. For clarity, the system of dashes is 
shown graphically in the ^accompanying table. 

Minute Secong 

50 51 52 53 54 55 56 57 58 59 60 
'S • .... 
.*6 ..... 

... . . , . 
58 • . . . - ^ 
^ - (+DUD 

All other time signal transmissions, e.g., 
(Ft. Collins, Col), WWVH (Honolulu), 
CHU (Ottawa, Can.), are broadcast on 2.5, 5, 
10, 15, 20, and 25 megahertz and consist of 
dashes ^at the beginning of each second 
(commencing with the zero second of each 
minute). \DUT is coded into the first 16 seconds 
by doubling of the dashes in seconds 1 to 8 for 
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^^^Jp.llvl2,13p.wouId:be double. , 

tipcbri^ is announced during the 
f tint^ption of the aiidiofrequenqr. The exact 
# is taken the instant the audiofrequency is 

resumed. An example of the voice 

- 2^ "This is Yadio station 
WWV. When the tone returns, the time wiU be 

V . 8:50a.m. eastern standard tiifte; 8:50 a.m." 
^^^^^^^^^ each chronometer 

; • .(«ror, successhre dafly rate, average dafly rate) 
must be recorded in the Navigational Timepiece 
Rate Book, NAVSEA 9846/2.(See figure 8-6 ) 
Each page of NAVSEA 9846/2 cak; 
accommodate the records of a ma;^in.um of 
tluee chronometers for 1 month. 

" The most accurate timepiece on board is 
checked against the time signal, and its error is 
: recorded in NAYSHIPS 9846/2. Errore of the 
other chronometers can be calculated by 
referring to the chronometer just checked. <■ 

Chronometers checked against the 
transmitted time signal will show a jump of ±1 
. second on 31 Dec. 23h 59m (and possibly 30 
_June 23h 59m) when., a leap second is 
introduced. This adjustment, which, is required 

- . to keep the broadcast time signals in step with 
the variable rate of rotation of the Earth, is 
accompanied by a change in the sign of DUT. 

Chronometer Minus Watch ' 
Computation n 

The importance of obtaining the exact 
GMTdJT) of every celestial observation was 
mentioned earlier. Obviously it would be 
^ impractical if, every time you took a sight on 
the bridge wing, you had to dash into the 
charthouse and look at the chronometer. Every 
obseivatjon, consequently, is timed the instant it 
IS made, eitlier by a stopwatch or by a 
comparing wafch. 

Tljc stopwatch can be started exactly on 
soirje convenieat minute or hour of the 
claonomete) If its rate is known to be small, 
ther-; h necessity for working out any 
chionometer minus watch (C-W) computation, 
provided the interval during which observations 
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a?e taken is short. For a single observation, the 
stopwatch, can be stopped (or, reversing the 
procedure, the watch may be Started) when the 
sight IS taken, but seldom is only one 
observation made. For this reason, the 
stopwatch usually must be read Uke any other 
watch. 

A comparing watch can be set to the 
chronometer time and can be used to keep time 
If Its rate also is small. Some navigators, though 
prefer to keep their watches on zone time; 
hence, observation time must be computed It 
doesn't matter whether computation is made 
before or after the observation. It is essential, 
thougli, to have the interval as short as pdssible 
between time of sight and time of compuStion. 
Otherwise, enough time may elapse for the 
watch to. gain or lose a sufficient amount to 
cause an error. For better accuracy and to avoid 
careless errors, it's a good idea to make C-W 
computations both before and after a round of 
sights. 

The C-W computation is watch time (WT) to 
the haltsecond subtracted from chronometer 

**I^'i*^^;if ^ ^ S^^^t^f' 12 hours must be 
added to CT. The &W is never greater than ' 12 
hours because both watch and chronometer are 
graduated only to 12. Now that you know the 
value of C-W, it is necessary only to add this 
value to the WT of any observation to find the 

rSf.^ri?'/!!^" ^PP'y ^' ^"'^ have the 
GMT(UT) of the observation. 

. To work an example, assume that you have a 

chronometer whose error (CE) is -7m 4s: in 

other words, it is 7m 4s behind GMT(UT). Your 

watx;h is set to ZT and reads 5h 26m 42s 'when 

!u ?,^?".°'"^*^'" ^^^^^ 1 Oh 19m 00s. First, find 
the C-W. It's WT subtracted from CT. 



CT 
WT 
C-W 



lOh 
5h 



1 9m 

26m 



4h 52m 



00s 
42s 



18s 



You step out on the bridge with your 
sextant and watch, and sight on Sirius at WT 5h 

im'^^zio'p'u^^^*' longitude 
101 34.2 E. What is the GMT(UT) of this sight? 
Apply mg the formula CT=WT-m:-W, we find- 



WT ■ 
C-W 
CT 



5h 
4h 



34m 
52m 



21s 
18s 



lOh 26m 39s 
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Figure 8-6. -Ship's chronometer record. 
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i^f v^^; ^^^ time of the 

Apply CE to to find GMT(UD. 
, Ine minus, meaning that the chronometer 
^ is behind GMTdJT); therefore, CE must be 
ta^ded to Cr. Thus: 



cr 

CE 

GMT'^ 



lOh 



26m 39s 
7m 04s 



lOh 33m 43s 



i Now, let*8 considw the date 1 S.October at 
ipi .32.2 'E.Is it the same day at Greenwich? 



Let's see. T[he zone time is 5h 34m 21s. The ZD 
is -7. Subtract ZD from ZT to get GMT(UT). 
You can't subtract 7 from 5, but 5h on 15 
October is the same as 29h on 14 October, and 7 
from 29 is 22. Therefore, lOh 33m 43s is not 
a.m. on 15 October, but p.m. on 14 October. 
From this computation, it follows that 
GMT(UT) is 22h 33m 43s on 14 October. 

In problems Uke these you must check" the 
date ciu-efully every time to avoid a 12-hour 
error s'lch as the one we encountered just now. 
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v;;;;;; V Nayiga^ is the art and science that enables 

^ Jhie to (1) determine his 

; diip^^^ (2) guide her safely from one 

=^|)»Gaht^ t You already have a good idea 

of hb is used in guiding her = 

&]om one point' to ^a^^ but how does her 

ninir^ put where he is in the first 

ptoce?--v.\ . 

DETERMINING POSITION 

We have four ways of determining position 
in navigation, every one of which locates a ship*s 
jpoation mth^^^^ r^^ to some locality, or 
object(s) whose location is already known. 
These four methods of finding position are— 

L Piloting, in which position is detennined 
by means of bearings on or distances from 
visible objects on the Earth's surface, or by 
soundings. 

2. Dead reckoning, in which position is 
jdetermined through the direction and distance z 
'ship has traveled from a known point of 

departure. 

3. Celestial navigation, in which position is 
fotmd by locating a ship with relation !to the 
celestial bodies. 

4. Electronic navigation, in which position 
is determined much as it is in piloting except 
that the bearings and/or distances are obtained 
by electronic means. 

By utifizing any of the foregoing methods of 
navigation, the ship^s position can be kept on 
charts in the pilothouse, (See figure 9-1 .) 



The four ways of determining position will 
receive individual treatment a:s, this 'course 
progresses. Right liow we want to discuss some 
of .the fundamentals you must know about 
objects located on the terrestrial sphere. 

TERRESTRIAL SPHERE 

Let's say youVe/lboking at a white cue ball 
with an absolutely blank surface. Take a pencil 
and make a mark oh it. Now,' how would you 
tell anybody where on the cue ball the mark is 
located? The answer is: Yoti couldn't. There are 
no points or pbjects on the cue ball with 
reference to which you can -locate the mark. 

The Earth is a sphere, just as this cue ball is. 
It is called the terrestrial sphere. Although it is a 
little flattened at the poles instead of being 
perfectly spherical, this irregularity is 
disregarded here for simplicity. Reference points 
for location of objects on the Earth, with two 
exceptions, have been established by general 
agreement among maritime nations. These two 
exceptions are the North and South Poles, 
located ^t the ends of the axis on which the 
Earth rotates. Imaginary - lines (an infinite 
number of them) lunning through the poles and 
around the Earth are called meridians. They 
divide the Earth into sections, the way ai^ orange - 
is divided into segments. 

Now, suppose you start at the North Pole 
and travel along a meridian exactly halfway to 
the South Pole. Youll then be on the Equator, 
an imaginary , line, running clear around the 
Earth, which bisects eveiy meridian and divides 
the Earth in half The half the North Pole is On 
is called the Northern Hemisphere ; the other 
half, the Southern Hemisphere. 
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Figure S-I-P'otting a course in the chart room. The navigator must maintain in accurate plot of the ship's 
position, for he is responsible to the commanding off icer for the safe navigation of the ship 
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CIRCUL \R MEASUREMENT 

Before going any Curther, you'll have to 
know something about how distances are 
measured along the circumference of a circle 
Measurement along a meridian, which is a 
perfect cu-cle, is expressed in terms of degrees of 
arc. These degrees of arc may be transformed 
into mear measurement in nautical miles 
(described later). The, best example of circular 
measurement in degrees of arc is the compass 
card. Whatever the size of the card, its 
circumterencc always contains 360° ■ bach 
degree contains 60 minutes ('); each minute in 
turn, contains 60 seconds ("). The nautical mile 
by arbitrary international agreement, is now 
taken as 6076.11.549 feet or exactly 185^ 



meters. The nautical mile is about one-seventh 
again as long as the statue mile. 



MERIDIANS AND PARALLELS 

So far, in developing a system for locating 
points on the terrestrial sphere, we have a series 
• ot nieridians, running through the poles around 
the tarth. and a single line called the Equator 
running around the Earth at right angles to its 
axis. These reference lines can be seen in figure 
9-2. The equat-^r divides each meridian and the 
Itarth ilself into two exact halves. 

f-or every defeVree around the HarthV rim 
there is a meridian - 360 of them 60 'or 3600" 
apart.. A starting point for numbering these 
specitic meridians was required, and most of the 
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NORTH POLE 




MERIDIANS 

■/ . . 



SOUTH POLE 



65.116(69) 
t^re 9*2.-11)0 terrastriiil sp-^iere. 

: decided that the starting 

i;?p6int should be the meridian on which was 
located the Royal Observatory at Greenwich, 
England. The Greenwich meridian therefore, 
number 0; and meridians run from that one east 
and west to the 180th, on the opposite side of 
the Earth from Greenwich. The complete circle 
^^foimed by the 0 and 180th meridiaife^ like the 
'"Equator, divides the Earth into two exact halves, 
one of which is the Eastern and the other the 
Western Hemisphere. Every meridian runs true 
north and south. 

Let's leave the meridians,^ now, and go back 
to the Equator. Let's cut a globe of the worid in 
half exactly along the Equator, and set the 
northern half on the chart table, flat edge down. 
Get your eye lined up so . that the flat edge 
appe^ as a straight line, and you will ^e the 
upper edge of the shape of a semicircle, 
containing 180° of arc, 90° from equator to 
pole oil either side. 

Beginning with the Equator, you see lines 
that appear to be parallel to it, one for each of 
"tile 90° of arc from the Equator to the North 
Pole. The planes forming these lines on the 
Earth's surface are actually parallel to each 



other, and for this reason they are called 
parallels. As a matter of fact, if you shift your 
eye to a point just above the pole, you can see 
that they are actuaUy circles, growing 
increasingly smaller as they get farther from the 
Equator and neai^r the poles. Don't foiget 
though, that, no matter how small a circle is, it 
still contains 360°. The distance represented by 
each degree becomes less, howeyer, as the 
parallel dircles get smaller, 

Starting point for nunibering the pirallels is 
the equator^ the 0 . parallel. Parallels are 
numbered from 0° to 90° N and S of the 
Equator, and every paraDel runs true east and 
west. 

Don't get the idea that there are only 360 
, meridians and 1 80 parallels. There is a meridian 
or parallel for every one of the 21,600 minutes 
around the complete circle of the Earth's sphere. 

The parallels and meridians are imaginary, 
but there is a limit to the capacity of our 
instruments, and we seldom break down 
measurement along a meridian or parallel to a 
vahie smaller than that of a second. 

LATITUDE AND LONGITUDE 

Now we have a network of pieridians and 
parallels all the way around the .globe. Every 
snot on the Earth is located at the point of 
intersection bet>yeen a meridian and a parallel. 
Every point's location is described in terms of its 
latitude (distance in degrees, miiiutes, and 
seconds of arc N or S of the Equator, measured 
along the point's meridian) and longitude 
(distance in degrees, minutes, and seconds of arc 
E or W of 0 meridian, mrasured along the 
point's parallel). Longitude is always from 0° to 
180°. Latitude never is. greater than 90°. Zero 
latitude is the Equator. If you are on latitude 
90°N, you are at the North Pole, and whichever 
way you look is south. 



GREATCIRCLE 

The concept of the great circle is sometimes 
difficult for a beginner to grasp, but it is a 
fundamental that must be clearly understood. A 
great circle is any circle whose plane passes 
through the center of the Earth or any other 
sphere. 
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What does this statem mean, exactly'' 
^ perfect sphere of soft 
^ . .1^^ through which you can pass a flat sheet 
fu "letal sheet 

through the sphere so as to cut it exactly in half 
: : you . have passed it through the center. The 
,V> circumference of the flat side of each half 
V becomes a great circle whose circumference is 
the jame size as the circumference of the sphere 
. itself. - * 

On the other hand, if. you shove the flat 
metal through the sphere so that it doesii't pass 
through Its center, the circumference of the flat 
ade of each part is smaller than the outade 
cu-cumference of the sphere. 

In both examples dted, the flat sheet 
rep-esents the plane of the circle the sheet 
makes when it cuts the sphere. Now, imagine we 
cut the Earth wth a similar plane. No matter 
how we sUce it, if the plane passes through the 
tarth s center, the cutoff circle is a great circle 
If the plane passes through the Earth away from 
the center, the circle it cuts is a smaU circle. 

The Equator is a circle whose plane passes 
through the Earth's center; consequently, the 
Equator is a great circle, and it is the only 
parallel that is a great circle. The ether paraUels ' 
N and S of the Equator are all small circles 
whose planes do not pass through the Earth's 
center All meridians, on the other hand, pass 
through the poles, and all their planes must, 
therefore, pass through the Earth's center 
Consequently, every meridian is a great circle 

Don t get the. idea that a great circle must be 
either a meridian or a paraUel. A great circle is 
any circle around the Earth whose plane passes 
through the Earth's center, no matter in what 
direction the plane passes. 

What is the practical significance of the great 
circle in navigation? Just this: The shortest 
distance between two points on the Earth (or on 
any other sphere, foi that matter) is along the 
great circle passing through the points. 

Youll understand this subject better after 
you study the different methods of chart 
projection. Right now it is necessary only that 
you understand the fundamental concept of the 
great circle. 

DISTANCE 

We've already mentioned the nautical mile 
It IS equal to approximately 1 'of arc along the 
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Equator, the equivalent in length of about 4 -1/7 
statue or land miles. The Equator is a great 
circle, as we have seen. Therefore, if 1 ' of arc 
along the Equator is 1 nautical mile, 1' of arc 
along any great circle must also be 1 nautical 
mile. All great circles are the same length. 

How does this relationship work out, then'^ 
It means that on any chart the meridians may be 
used as a distance scale. All meridians are great 
circles; therefore, 1' of latitude along any" 
meridian equals 1 nautical mile. On the other 
hand, when it comes to parallels, 1 ' equals 1 
milci only along the Equator, the only paraUel 
hat IS a great circle. Or, to put it another way, 
1 ot .ongitude equals 1 mile only along the 
Equator. 

SPEED 

The word "knots" is a seagoing speed term 
meanmg nautical miles per hour. It is incorrect 
to say knots per hour" except when referring 
to acceleration. In the old days a ship gaged her 
speed by heaving over a chip log, consisting of a 
flat piece of wood, which offered a maxiihum 
resistance to passage through* the water. There 
was a light "log hne" attached to the chip It 
was impracticable to stream out 1 mils of- log 
hne; so the line was knotted, marking suitable 
tractions of 1 nautical mile. A man held aloft a 
reel containing the log line. The instant the log 
was heaved from the' taffrail by the 
Quartermaster, one of the ship's hands turned 
over a small 2- or3-minute sandglass. As soon as 
the sand in the glass ran out, the reel was 
stopped; and , from the amount of hne run out 
m 2 or 3 minutes, the number of knots that 
would have run out in 1 hour was calculated 

For obvious reasons,-jrhe chip log have but a" 
rough approximation of a ship's actual speed It 
IS entu-ely obsolete now and is mentioned here 
only to give you the historical background of 
the expression "knots." 

DIRECTION 



Nautical direction usuaUy [s measured from 
true north on the observer's meridian. 

On the old-fashioned compass card 
direction was indicated by points. There were ^2 
major points around the card, each of which had 
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miu3^^^^^ into quarter 

^^loid^;^ divisions 

l^fiM^ii^^ the 

of arc) as 

^^^ap^ indicating 
l^dt^^^^ qrstem of points. (See 

i|^|«P^^ hearings, 

"4 points on the^bow," **2 
l^^ic^i^ beam," etci are now given in 

|v^npD^ There are 

||M«I/4?* m each of the old-style compass points. 

j^lf;; IHrec in modem navigation, then, is 
'• always given in degrees, measured clockwise 
; fi^ north, <^ 0(XfT. A co; se or bearing, 
l&qideiiU^ is sdwa)^ expressed three figures, 
whether three digits are necessary. 
|]iix>ti)er words, it is not 45'' but MS''. Seldom is 

|x>^^ compass direction to a 

l^yalue 10th of a d^e even 

l^^^thpiigh ea(^ deg^^ of direction contains 60 
^ii^nmiutes of 60 seconds each* As a matter of feet, 
|;vit is almost impossible to read a compasis^t)earin^ 

headiiig to closer than a quarter of a degree* 

3 A true bearing is the direction of an object 
: to the observer, measured clockwise from 
true north. 




- ^ 



A comp^ bearing is the direction of an 
object as indicated , by magnetic compass. It 
must be converted into a true bearing by 
applying the corrections for variation and' 
deviation (illustrated in chapter 4). 

A relative bearing is the direction of an 
object from the observer* measured clockwise 
fronr> the ship^s head, as indicated by the 
lubber's line in the binnacle, pelprus, or gyro* 
repeater. \ 

Objects seen by lookouts are reported in 
terms of relative bearings by degrees. 

. ' \^ 

There will be times when the Quartermaster 
will find it necessary to convert from true to- 
relative bearings and vice versa. This relationship 
is shown in figure 9-4. Note that dead ahead is 
000"*, dead astern is 180"*, and the starboard and 
port mid-points (beams) are 090'' and 270'' , 
respectively. . 
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Figure 9-3.— Degrees on the compass card. 



45.29(65)8 
Figure 9-4.— True and relative bearings. 
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♦».-7-'*®*^f'^*^'?*^ °J.^^ is its opposite; reciprocal of the bearing from you t6\the object. 

tS Z^.^ tr!Tom\H: S^'" f" "^^ ^"^^ thereciprocal of any bearing eWressed in 

exai^pleX'SpSc^o^^^^^^ de^ees. ^m^^^^^^^^ the^ 

versa. When you obtain a belrtag on some ^^^^"^5 ' ^«^Pf°^ 
object/thebeLgfromL^SToyouiX LbtSc ^80°^°" 
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DEAD RECKONING AND PILOTING 



||^ ^ At last we're getting around to some actual 
f^ibayig^ the time you fiiysk this chapter, 
Pypu wiU know how a ship's ^position is 
l^ifet^ihined by dead reckoning and by piloting. 
JjSirt, befbre^ into that^ you must know 

fi^oinething about how coiurses/ bearingi , and 
;|lines of position are plotted on a chart. More 
^properly, you^^^^^ know, first;' that they 
^^^ircijuentr/ are not plotted on the chart itself^ 
^A-Rejpcaled!y drawing lines, then erasing them 
lysoon wears out the chart. Besides, it is desirable 
v jm^y 1^ permanent file of a ship's 

I; jnbvei^ G>nsequently, actual plotting often 
3iJB|;dpneVpn either an overlay position plotting 
shi^ sheet. Each sheet is 

v also referred to as a track chart. 



PLOTTING 

The basic instruments used in plotting are 
parallel rulers, protractors, and dividers. The 
vpar^d ruler consists of two straightedges 
;c<Maiiifi0ted by metal straps. The two 
^^aighted^^ may be closed or opened, but they 
laitway^^^^ {Parallel to each other. By placing 

tihMp 6dse ofone ruler along a line of bearing and 
ii?Sw4idng'^ (Srefully across the chart to 

the - Compaq rose, the true bearing of the line 
may be determined. Figure 10-1 shows a set of 
paikUel and also a pair of dividers. 

JKviders are us<ed for transferring chart distances 
to the appropriate scale on a chart. 

A protractor performs practically the sanie 
function as parallel rulers, but without the 
necessity for any walking across the chart. A 
simple protractor consists of a graduated arc on 
a piece of celluloid. One, with an attached ruler 
that pivots on the center of curvature of the arc, 




4.16:.18(65) 
Figure lO-l.-Parallet rulers and dividers. 

is the Hoey position plotter, its arc is g^:2idijated 
like the upper half of a compass rqise, andv 
horizontal and vertical lines are etched on the 
celluloid. By lining up these lines with meridians 
or parallels, any course or bearing can be plotted 
by swinging the ruler to the desired degree mark 
on the arc, 

OVERLAY 

Ah overlay ""consists simply of a piece of 
tracing paper large enough to. cover the 
navigational chart being used. The chart is laid 
on the chart table and the overlay is fastened 
over it with tape. Meridians and paraUels are 
traced lightly in pencil in the area to be plotted. 
Each meridian and parallel is marked carefully 
with its degrees and minutes of latitude or 
longitude. The general contour of any shoreline 
in the area, although not always essential,, may 
be traced in also. Any navigational hazards in 
the area usually are marked. From here on, i? 
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Figure 10-2.~Plotting sheet 



the overlay is to be filed, it is a good idea to 
trace over its essential features in ink to preserve 
the record better. 

PLOTTING SHEET 

Plotting sheets (figure 10-2), used primarily 
for plotting lines of position from celestial 



observations and for dead reckoning, are printed 
by DMAHC for various latitudes. These 
readymade plotting sheets have numbered 
parallels and unnumbered meridians. Thus the 
meridians, which are spaced as appropriate for 
the latitude, may be numbered as convenient for 
the navigator. They contain at least one compass 
rose for measuring direction. 
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|f ; i ' DEAD RECKONING 

IP ^EDc^ stated previoudy, is the 

[:^^methbd; d^^^ position is 

^i|esti(n^^ by means of the direction and 
from a knoym;\point of 



^■-^ -■^pi.^i^ underway is moving throu^ water, 



|;^^wliich. ;is :a very unstable element.^ Shf might 
|;|l^ve ix)int A^ steer an qxact course accdrding to 
the true bearing between point A and point B, 
vi;^;and stiU a long distance from B, 

^|;dei)endihg on how much leeway she makes. 

estimating the distance traveled 
v: seldom produces an exact result. 

The dead-reckoning (DR) position is only an 
estimated position, calculated from values that 
rarely are exact. A fix, on the other hand, is a 
relatively exact.; location derived from the 
intersection of two or more lines of position, A 
DR position is not a fix, but it is calculated from 
: the last fix obtained. In piloting, a fix is 
obtained by bearings taken on objects whose 
locatipns are charted. In celestial navigation, 
position (fix) is determined by observations of 
the heavenly bodies. ,When^ a ship out of sight of 
.land is prevented by bad ^weather from taking 
celestial, observations, she must navigate by 
other means. Normally, electronic navigation is 
used when the ship is located in an area where it 
is available. If nothing else can be used, the ship 
must navigate by dead reckoning. 

PLOTTING DR TRACK 

In early sailing days, a "dead log" was one of 
the methods employed to measure ship's speed. 
This means of measuring speed consisted merely 
of timing the intprval between which a piece of 
wood tossed overboard at the bow was off the 
stem. The length of the ship being khown, it was 
a matter of simple calculation to estimate her 
speed. 

The dead log is considered by some 
authorities as one source of the word "dead" in 
dead reckoning. Another theory holds that dead 
reckoning originally was "deduced" reckoning. 
Shortened in the logbooks to "ded" and "a" 
somehow crept in, making it "dead." Whatever 
the source, nothing is really dead about dead 
reckoning. 



Following a ship's DR track from one fix to 
the next is a continous process While underway.; 
A constant check on her approximate position is 
valuable to the navigator in many respects. For 
celestial observations, for instance, it enables 
hini to locate his assumed position reasonably 
close to the ship's actual position. 

How is the DR track plotted? Suppose that a 
fix , determined at 0900 by celestial observation, 
piloting, or electronic navigation, located your 
ship in latitude 32°42' N, longitude 46° 1 5' % 
ship in latitude 32°42' N, longitude 46° 1 5' W. It 
is your last fix, and your DR track begins at thfs 
naturally, along the line of the true course steered. 
Asisume that your course is 05 5° T. You simply set 
the parallel rulers or protractor on 055° and shift - 
them to the fix, then draw a line from the fix 
bearing 055°T. As long as you stay on that course, 
your DR track will advance along this line. 
Suppose you're steaming at 20 knots. In 1 hour, or 
at 1000,yourDRposition will be 20 nautical miles 
from the 0900 fix, along the 055° course line. 

The line bearing 055° from the fix is the 
course line or rhumb line; Label it "C 055" 
above the line, and "S 20" (for a 20-knot speed) 
below the line. Label the fix 0900 and the DR 
position at 1000. 

the 1000 DR represents where you willbe if 
you travel exactly 20 nautical miles on C 055°; 
that is, if you are not/set to either side of the DR 
track. If you have a strong headwind or a head 
sea against the bow, chances are that you won't 
quite make 20 nautical miles. Althoudi the 
steersman may keep her on exactly 055 T for 
every second of the hour, it is probable that a 
wind, current, or a combination of the two 
elements will work to set her to one side of the 
course. For this reason, it is hiostunlikely for the 
DR position to coincide, with the actual 
position, even after steamy; ig only 1 hour. 

In the Quartermaster 1 &C training course, 
you will see how the navigator tries to calculate 
direction and strength of forces tending to set a 
ship off the DR track. He computes set 
(direction in which the forces are acting) and 
drift (distance they will send the ship off in a 
given time), then allows for them in setting his 
course and speed. 
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MEASURING SHIP'S SPEED 



In the preceding section We mentioned that 
you can locate a ship's DR position on the 
course line by figuring the nautical miles 
traveled m the time underway since the last fix 
In. ampler terms, this explanation means that 
distance traveled by a ship, in nautical miles 
equals her speed in knots multiplied by her time 
underway. • 

One method of measuring the approximate 
speed of a ship is by counting the revolutions 
per ^minute made by her engines. The speed 
produced by various revoluti6ns per minute has 
been calculated ateady, normally by repeated 
riuwmg of a measured distance at various 
revolutions per minute. Speed by revolutions per 
minute is an approximation. A.ship forcing her 
way against a swift current, with her engines 
turmng flank speed, would actually make less 
headway than if she were running with the 
stream, her engines making the same revolutions 
per minute. 

Another way of measuring speed is by a 
seagomg speedometer called an underwater log 
Three general types of logs are instaUed in Navy 
ships: the Pilot static (differential pressure) 
type, the propeUer' (electromechanical), type, 
and the electromagnetic type. > 

In all three types of logs, a rodmeter (called 
a sword) protrudes through the hull of the ship 
beneath the keel and furnishes the speed signal 
to a mechanism within the ship that converts the " 
signal mto speed and distance traveled In 
shaUow or foul water, the sword must be . 
retracted and housed in its shaft because the 
sh^test scraping can damage the sword and 
render it inoperable. The electromagneticlog is ' 
the most accurate of the three types and is 
rapidly replacing the other two throughout the 
fleet; 

ELECTROMAGNETICLOG 

The electromagnetic log consists essentially 
of a rodmeter, an oscillator amplifier, an 
mdicator-transmitter, and associated repeaters. 
The rodmeter contains an electromagnetic 
sensmg element, which produces a voltage 
directly proportional to the ship's speed through 
the water. This voltage is amplified in the 
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Figure 10-3.-Underwater speed log indicator. 

oscillator amplifier and is converted to pointer 
indications of speed on the dial of the 
indicator-transmitter. Distance traveled (in 
forward motion) also is shown on the counter of 
the indicator-transmitter. The speed and distance 
signals are transmitted to repeaters (figure 1 0-3) 
located in the pilothouse, charthouse, CIC, and 
other ship control stations. 

ACTUAL SPEED 

: Generally speaking, both the ' engine 
revolutions and the log are indicators only of 
speed through the water. Actual speed over the 
grougd that a ship makes cannot be determined 
unless wind and current are taken into 
consideration. 



PILOTING 

Piloting, you learned earlier, is a method of 
determining position and directing the 
movements of a vessel by reference to 
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Figure ICMI.-Lines of position. 



landmarks/ . navigational aids, or soundings. 
'Ordinarily, piloting Is used as a primary means 
of navi^tion when entering or leaving port and 
in coastala navigation. It may be Utilized at sea 
When the bottom cpntour njakes it possible to 
establish a fix. In piloting, the navigator obtains 
^warnings of danger, fixe^ the positibn frequently 
and accurately, and determines the proper 
course of immediate action . 

UNESOFTOSmON 

Piloting eataiJs the ijse of .2 or more lines of 
position, whose intersection marks the ship's 
position. A line of position is determined with 
reference to a landmark. To be useful for this 
purpose, a landmark must be identified easily, 
and its position must be shown on the chart in 
use. lines of position (figure lb-4)/are of three 
general types: ranges, bearings, /and distance 
" arcs. / y'^ 

instruments used in taic^ng bearings are 
the/bearing circle and telescopic alidade. A 
bearing circle is a npnip^gnetic metal ring 
s^quijpped with sighting devices. It is fitted over a 



gyro repeater or a magnetic compass. Only 
bearings of objects on the Earth's surface 
" normally are taken with the bearing circle. 

Let's say you want to take a bearing on a 
lighthouse. Firsts install the bearing circle on the 
gyro repeater or magnetic compass, and make 
sure the vanes< rotate freely. Ne> line up the 
vanes in such a manner that, w^_-ft you look 
through the opening in the; near vane,.j$rou see 
the lighthouse directly behind the vertical wire 
in the *vane. You then read the lighthouse 
bearing on the prism at the base of the far vane. 

Afelescopic alidade (figure 1 0-5) a telescops 
equipped vwth crosshair, level vial, polarizing 
light filter, and internal focusing. The telescope 
is mounted on a ring that fits on a gyro repeater 
or magnetic compass. The- optical system 
simultaneously projects an image of 
apprpximately 25^ of the compass card, 
together with a view of the level vial, onto the 
optical axis of the telescope. By this means, 
both the object, and its bearing can be viewed at 
the same time through the alidade eyepiece. 
Older models of the telescopiic alidade have a 
straight-through eyepiece telescope, whereas the 



EKLC 



139 

157 




- 45.39(69) A 

Figure 10-5.-Telescopicalidad|B, ,, 

model shown in figure 10-5 has the eyepiece 
inclined at an angle for ease in viewing. 

Ranges . 

A ship is said to be on the range when two 
landmarks are . observed in line. Thi§ range is 
represented, on a chart by means of a straight 
line through two appropriate, chart, symbols. The 
hne is labeled with the tfme expressed in four 
vdigits above the line. It should be noted that 
range in this context differs significantly, from 
Its homonym meaning distance. 



\It is preferable to plot true bearings, 
although either 'true or magnetic bearings may 
be plotted. If a relative bearing of a landmark is 
observed, it should be converted to true bearing 
by adding ship's true heading. In plotting 
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Iherefore, because bearing indicates the 
directioir of. a terrestrial object frqm the 
/ Observer, a line of position is drawn from the 
landmark in a reciprocal direction. If a 
l^thouse. bears 040°, for example, then the 
dup bears 220° from the lighthouse. A bearing 
line of position is labeled with the time 
expressed in four digits above the line. 

A special t^pe of bearing is the tangent. 
Whe^i a bearing^is observed,of the right edge of a 
projection of lahd^ the bearing is a right tangent 
Similarly, a bearing on the left edge of a 
projection of land, as viewed by the observer, is 
a^ left tangent. A tangent provides an Accurate 
hne of position if the point of land is 
sufficiently abrupt tq provide a definite point 
for measurement; it is inaccurate when the slope 
IS sojradual that the point, for measurement 
moves horizontally with the rise and fall of the 
tide. 

Distance Arcs 

A distance arc is a circular line of position. 
When thb distance from an observer to a landmark 
isknowr^, the observer's position is on the circle, 
with thellandmark as center, having a radiu? equal ' 
to the n{ieasured distance. The entire circle need 
not be drawn because in practice the navigator 
normally knows his position near enough that 
drawing an arc of aN:ircle suffices. The arc is 
labeled>ith the time above expressed in four 
digits. The distance to alandmark may be measured 
by usii^^ radar, stadimeter, or sextant, . 
in conjunction with table 9 of the American 
Practical Navigator.- 

I The stadimeter is used most frequently to 
measure distances from your ship to others in a 
formation. In piloting, it also is used as a 
navigational instrument to ascertain distance to 
some navigational aid as, for example, when a 
ship s position is being determined by bearing 
and distance of a fixed object of known height. 

_ Stadimeters are of two types: the Fisk type 
(figure 10-6) and the Brandon sextant type (figure 
10-7). In using either type, the height of the 
object Whose distance is desired must be known, 
and that height mufst be between 50 and 200 
feet. (Usually, when measuring distances to 
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Figure 10-6;— Fisl6type stadimeter. 



ships, the. height used is from the boot topping 
to the top ' of the-' mast or highest radar.) 
Distances are measured with reasonable accuracy 
up to 2000 yards. Beyond that range the 
accuracy of the stadimeter decreases 
. progressively. 

Operation of the Fisk-type stadimeter, 
described here, is typical of the two, inasmuch, 
as operation of the Brandon type varies from the 
Pisk only in minor details. Say you're trying^ to 
get the range to a 120-foot Hght structure. Move 
the carriage containing the index drum to the 
120-foot mark on the index arm. Sight through 
the telescope at the Hght structure. As with the 
sextant, you will see a direct and a reflected 
image. Turning the drum causes the reflected 
image to move up or down jelative to the direct 
image. When the top of the reflected image is in 
line with the bottom of the direct image, distance 
in yards may be read directly from the drum. 



A stadimater is a delicate instrument and- 
requires the same care given a sextant. 



PILOTING RECORD 



All bearings, ranges, and soundings used 
piloting must be recorded in a bearing record 
log: To facilitate this recording, the Navy 
publishes a Standard Bearing' Book,. OPNAV 
Form 3530/2, for use by all ships. This record is 
maintained so that a ship's piloting track can be 
reconstructed if overlays are destroyed or charts 
are erased. The bearing record must be kept up 
to date and accurate and must contain all the 
information used to obtain each fix, including 
time, name of navigational aid on which bearing 
()r range was taken, bearing or range, and depth 
oi water. 
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Figvre 10-7.-Brandon sextant-iype stadimeter. 
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In the appropriate spaces on each page of 
the Standard Bearing Book (figure 10-8) is entered 
the ship's location and the gyro error. Column 1 
contains the dale as the first entry. Times are 
ento-ed chronologically under the date. When 
the date clianges, the new date may be entered 
on a separate line of the same column. 

Columns 2 through 6 are headed by the 
name(s) or , other cjear identification of the 
object(s) used to obtain the line of position. 
Bearings are recorded under the name of each of 
these navigational aids. Bearings or ranges are 
placed alongside the appropriate times. AU 
beariiigs are "visual (by gyrocompass) unless 
othenvise indicated. Radar bearings and ranges 
must be identified by suitable notation. 

In the final column, depth under the keel (as 
indicated py the echo sounder) is recorded 
alongside each time. 



/ As with other logs and records, no erasures 
are permitted in the Standard Bearing Book A 
single Jine must be drawn through errore (so that 
the entry is still legible); the correct entry is 
made alongside' it. Upon being relieved or 
secured, the bearing recorder must sign his name 
across the Une immediately below the last 
. piloting entry. 



FIXES 



A fix is defined as the point of intersection 
of two or more simultaneously obtained lines of 
position. The symbol for a fix is a small circle 
around the point of intersection. For better 
identification, it is labeled with time expressed 
in four digits. Fixes may be obtained by means 
of the following combinations of lines of 
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Figure 10-8.-Standard Bearing Book. 
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:i)osition, of which many types are seen in figure 
10-9. 

(a) A line of bearing and a distance arc. 

(b) Two or more lines of bearing. 

(c) Two or more distance arcs. 

(d) Two or more ranges. 

(e) A range and a line of bearing. 

(f) A range and a distance arc. ,> 

Because two .circles may intersect at two 
points, two, distance arcs used to obtain a fix are 
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somewhat undesirable. In making his choice 
between two points of intersection, however, a 
navigator may consider an approximate bearing, 
a sounding, or his DR position. 

When a distance arc of one landmark is used 
with a bearing of a different landmark, the 
navigator may again be faced with the problem 
of choosing between two points of intersection. 

Navigation plotting symbols and their 
meanings are shown in figure 10-10. When these 
symbols are used, it is not necessary to label the 
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DfSCWPTIVE u.Aumr 

UABEU MCAMIMC 


w 


FIX AN ACCURATE POSITION DETERMINED WITH- 
OUT REFERENCE TO ANY PREVIOUS POSI- 
•C- TION. ESTABLISHED BY ELECTRONIC, 
VISUAL, OR CELESTIAL OBSERVATIONS. 




OR OEAO RECKON POSITION. ADVANCED 
PROM A PREVIOUS-KNOWN POSITION 
' < OR FIX. COURSE AND SPEED ARE 

RECKONED iVITHOUT ALLOWANCE FOR 
WIND OR CURRENT. 




□ 


EP ESTIMATED POSITION. IS THE MOST PROS- 
ABLE POSITION OF A VESSEL, DETERMINED 
FROM DAY A OF QUESTIONABLE ACCURACY, 
SUp< AS APPLYING ESTIMATED CURRENT 
AND WIND CORRECTIONS TO A PR POSITION. 
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Figure lO-IO.-Plotteng symboDs. 



position (except foe time) since a glance tells 
what type of position is indicated. Any simple, 
jclear, logical, unambiguous system of labek is 
suitable. Due to various labeling systems in the 
Navy, your navigatpr will be the authority on 
which.^mbols to use, ' 

SELECTING LANDMARKS 

In selecting landmarks for use in obtaining 
lines of position (^LOPS), two considerations 
enter the problem: angle of intersection and 
number of objects. 

• ^Two lines of position crossing at nearly right 
angles will result pi a fix with a smaU amount of 
error as compared to two lines of position 
separated by less than a 30° spread. If a small 
unknown compass error exists in both examples, 
or if a slight error is made in reading the 
bearings, the resulting discrepancy will be less in 
a fix produced by widely separated lines of 
position than when a fix is obtained from lines 
of position separated by only a f^ w degrees. 

If only two landmarks are used, an error in 
observation or identificatioa may not be 
apparent. By obtaining three or more lines of 
position, each LOP acts as a check. If all LOPs 
cross in a pinpoint or form a small triangle, the 
six may- be considered reliable. Where three lines 
of position are used, a spread of 120° would 
result in optimum accuracy. 



Sometimes a navigator has no choice in 
landmarks, their number, or spread. He then 
must use whatever reference marks are available, 
no matter how undesirable. In evaluating his fix, 
the number of landmarks and their spread 
shoxild receive consideration. When three lines of 
position cross, forming a triangle, it is difficult 
to determine whether the triangle is the result of 
a compass error or an erroneous LOP. 
Intersection of four lines or position usually 
indicates which LOP is in error. 

CX)MPASS ERROR IN 
PLOTTED F!X 

Wheiij lines of position cross to form a small 
triangle, the fix is considered to Jje the center of 
the triangle, at a point determined visually. If 
the size of the triangle appears significantly 
large, then it is possible that the compass has an 
error, and the ship's actual location may be 
outside the triangle. 

To eliminate the compass error from the fixes, 
assume an error; then, by successive trials, and 
assumptions, determine the actual error. If the 
assumed error is labeled improperly (east or west), 
the triangle will plot larger. If the error proves to 
be labeled properly but the triangle still exists, 
although reduced in size, the navigator on the 
second trial should assume a larger error in the 
same direction. 

HORIZONTAL SEXTANT 
ANGLES 

In pilotipg, the most accur?te fixes may be 
obtained by measuring the horizontal angles 
between three fixed objects whose exact 
locations are known. 

By use of a sextant, which will be discijssed 
in detail in chapter 12, horizontal angles are 
measured between the object in the middle and 
the one on either side. 

A point to bear in mind is that this method 
should not be used when the three objects are 
on a circle whose arc passes through the 
observer. (See figure 10-1 1.) Such situations are 
known as "swingers" or "revolvers." To avoid 
swingers or revolvers, objects selected should lie 
in a straight line. When this selection is^ 
impracticable, the object in the middle should 
be nearer the observer than the other two, or the 
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Figure !0-11.r-Horizontal leirtant angles. 
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an(t:tHe two 
. . s or exceed 180*. 

; i -p?"^ angles should be taken as 

preferably by 

^;;;^»^^pple : on a predetermined signal. The 

a thrficsarm protractor. 
1^^^ then aligned to the 

'0lflects:on;t^^ chart, and the observer's location 
is the focal pbint of the three,^s. 
i;^: ; . T^^ thiree-ami protractor is a device of metal 
\ or rigid plastic, and has one fixed and two 
JTOV^ble arms. (^^ figure 10-12.) The fixed 
(OBhter) arm is secured to (or is part of) a 
• ffladaated drcte The other two arms, fitted with 
daniping devices, pivot around this circle. The 
left_and right arms may be set to form any angle 
with the middle arm. All arms have a common 
vertex. To determine an observer's exact 
lociation, thei three-arm protractor may be 
aligned to the beacons on the chart, as seen in 
. the iUiistratiori. 

RUNNINGFIX 

■ So far we've talked about . methods for 
obtaining a defmite fix by piloting. Whether 
obtained by bearing and distance of a single 
object or by cross bearings of two or more 



objects, the lines of position are located exactly. 
Their intersection, consequently, is the ship's 
location at the time the bearings were taken. 
A running fix, on the other hand, is what 
: you might call a dead-reckoning fix, because the 
location of one of ^ the lines of position is 
determined by dead-reckoning calculation of the 
ships du-ection and distance traveled during an 
interval. The most common example of a 
running fix is a situation where a line of position 
obtained at a certain time is advanced. Figure 
10-13 shows how a line of position is advanced 
At 1 500 the ship took a bearing of 245° on light 
E. Since then she has run for 20 minutes at 12 
knots on course 012°. Twenty minutes at 12 
knots means that she has run 4 nautical mUes.' 
This distance is measured to scale along the 
course line in the direction traveled, and the new 
line of position is drawn at this point parallel to 
the old one. Ine new line of position is labeled 

1500-1520 to show that it is a line of position 
advanced the amount of the run in that interval. 
At 1 500 the ship was somewhere along the 1500 
line of position. At 1520 she is somewhere near 
a point on the 1 500-1 520 line. The exact spot 
depends on how accurately the direction and 
distance traveled are represented by the 
measured distance along the course line. 
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Figure 10-12.— Three-arm protractor. 



You may. wonde'- wh a ship would advance 
a line of position in the uianner described here 
ai\d illustrated in figure 10-13. By way of 
"^explanation, suppose that another object is 
farther up the coast from light E. The object is 
''shown on the chart but cannot be seen from the 
ship until she arrives at a point somewhere on 
the 1500—1520 line of position. Intersection of 
a line of position obtained from a bearinig on 
this object with the 1500-1520 Hne locates a 
running fix (a ninning fix, remember-not a fix). 
The running fix is labeled "1520 R. fix." 

In chapter 12 you will see how a line of 
position, obtained by observing a single heavenly 
body, may, be advanced to form a running fix by 
intersection with another line obtained by later 
observation of the same celestial body. A similar 
running fix can be obtained in piloting by taking 
two bearings on the same object, with an 
interval between them.The Quartermaster 1 &C 
training course tells how to solve this type of 
running fix by referring to tables. For the QM 3 



or 2 this course is confined to a description of 
the simplest and most common method of 
getting a running fix by two bearings on the 
same object. The method is called doubling the 
vUigle, or bow and beam bearings. 

Bow and Beam Bearings 

In all applications, of the two-bearing 
principle, the basic doctrine can be stated as 
follows: The distance a ship runs on the same 
course to double .the angle of bearing of an 
objo^'t on her bow cqiiais her distance away 
from the object at the time of the second 
bearing. 

You don't really need to know why the 
basic doctrine is true, but a knowledge of 
trigonometry will give you "the answer readily. 
The most common and convenient application 
of this principle is with bow and beam bearings. 
Figure 10-14 illustiates how it works. A ship 
starts to determine her run from ti.e time the 
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• 1^ 58.74(69)0 

• - ^'0^f> ''0-13.--Advandng 



p : *wedvbl>ject. shown bears 315"* relative, which is 
W>l.:-4S Jier port bpw. By the time the object is 

iv $^ nautical mile. At the time of the 

®^ also 1.0 nautical 

^Cjv n^ Thci navigator now is 

- V ; a^ bearing and 
;: : : distance of a single object. Why is it called a 
: running fix? It is a running fix because the 

navigator must calculate by DR methods the 
direction aiid distance run between bearings. 

. Other special situations of the two-bearing 
principle include cpmbmations of angles. They 
are taken up in Quartermaster I &C, which also 
• d^cribes the use of tiables that make it 
unnecessary to steam all the.distance required to 
^^double the an^e. . \ 

c ■ 

7 ' - ■ PILOTING BY SOUNDINGS 

A position obtained by soundings usually is 
. approximate. Accuracy of this type of position 
depends on (1) how completely and accurately 
-^epths are indicated on the chart and (2) the 
irregularity of the depths. Jt is impossible to 
obtain a position by soundings if the ship is 
located in an area where depth is uniform 
throughout. 4n practice, position by soundings ' 
ordinarily serves as a check on a fix taken by 
* ^ some other means. 
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Figure I0-14.-Bow and beam bearings. 

Before going into the soundings method, 
lets talk about the ship's depth-finding gear. 
You learned about the hand lead from, the 
Seaman training course. The hand lead is the 
most accurate means for obtaining soundings. It 
usually is used when water is sufficiently shallow 
and the ship's speed is slow enough to make it 
practicable. 

. Before the invention of the depth finder 
(descnbed later), offshore soundings in water 
too deep for a hand lead were taken by sounding 
machine: The machine consisted of a 
hand-operated reel on which was wound a long 
length of fine wire. A heavy lead was fastened at 
the endofthe wire. Just above the lead was a metal 
tube into which was inserted a colo. d glass 
sounding tube. The inferior of the glass tube 
changed color to an extent governed by the depth 
reached by the lead. Sounding machines are now 
obsolete (much to the satisfaction of any man who 
ever had to assist at winding in a half mile 
or so of wire). 

SONIC DEPTH FINDER 

Modtm ships are. equipped with depth 
sounders whose principle of operation is based 
on the scientific fact that sound travels through ' 
saltwater at about 4800 feet per second. A 
depth finder sends out a signal, which bounces 
off the ocean floor and returns to the ship as an 
echo. Obviously, half the time in seconds 
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'lai^S^^or^ rduiid trip, 

^Itfe^'by^^SOOi;^:^^^^ feet), to 

mM^^^^',:;i^r^r^ ■■ ■■ ■ ■ ■ : ■ ■ ■ ■ 

-illjipift: type^x)^ discussed 
^ Jll^liisSc^ figure 

^Mju^dpE^^ : maike choices in 

^p^b|jt^ . ■■■■ • 

■;' ■■ ■ ' ■ 

^^^^^^:; E^^ Standby (ready to 

^ippwr^ :■: 

M2^iRi^ iSOO feet, 600 i^athoims, 
Isqfe 6000 fathoms. 

^|;^3f 3; r;^^ 100 feet or 100 
||?laithbins,-^. :^ 

||;g^^s4^;^ Automatic (periodic) or 
vt^idiigle^j^ 

|l; :v yta the depth sounder 

ll^^iei^^ mind the following 

1. For best results, the operator should 
f change scales when the. depth warrants although 

one scale could be used for most depths. A 
depth of 300 feet, for example, can be recorded 

: bn ^ the 6000-fathom scale; it also can be 
measured oh the 600-fathom scale; but the most 

-accurate reading is obtained on the 600-foot 
scale. On the ofher hand^ when the echo mark 
approaches the lower edge of the recording 

^ipaper, a depth has been reached where the next 
higher scale should be selected. . '\ 

2, The operator must observe the visual 
paper warning given through the recording paper 
roll. A warning li^t is visible through slots in 
the paper within 5 feet of the end of the roll. 

.3. The depth sounder, when used in 
•extremely shallow water, cannot always be 
^adjudged accurate but must be checked 
constantly by use of the hand lead. 

; 4.. As with some other electronic 
equipment, inaccuracies or malfunctioning of 
the depth spunder may not readily be 



SONAR 
RECEIVER - TRANSMITTER 




V 6?.9 

Figure 10^1 5.-Depth-5ounding sonar AN/UQN-1. 

discernible. Because completely reliable and 
accurate soundings are essential, a. simple check 
of the accuracy of the depth sounder has been 
devised. Following is a description of 
this, check. 

Flash count: When the power supply 
frequency that operates the depth sounder is not 
constant, the readings obtained on the recorder 
are inaccurate. To check for this error, set the 
recorder on the 6000-fathom range and, with an 
accurate stopwatch, measure the time for the 
stylus to travel from 0 to 6000 fathoms. Over a 
period of Ave readings, average time should be 10 
seconds. If this average time is not obtained, the 
ship's , power supply frequency to the depth 
sounder should be adjusted to 60 Hertz toremedy 
,the inaccuracy 
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^;b <^^ is a 

v su|)&jjuy M ANAJQN-1 depth 

;souftding sonar. 

^^^^ i;^^^^^^^^^^^ 

V!. 2.: Set depth range and 'choose either 
PDICATOR or RECORDER operation on 
range switch, ' 

3. Select AUTOMATIC (periodic) or 
SINGLE PING on ping switch] 

4. A<fjust GAIN CONTROL for suitable 
marking. 

■>:■ . ' ■ ■ ' ■ ■ ■■ 

REPLACING CHART PAPER-The 
following steps should , be; observed when 
replacing chart paper on' the AN/UQN-1 
sounding equipment. 



2. Date. The date is to be annotated once 
each day at 1200 and when starting and 
stopping depth sounder. 

3. Time, The event marker should be 
activated at the beginning of the chart paper, at 
least om:e each watch thereafter, and at the end 
of the chart paper. 

4. Time Zones. Greenwich mean time 
(GMT) should be used if practicable. In the 
event local zone times are used, annotate chart 
paper whenever clocks are reset and identify 
zone time in use. 

5. Phase or Scale Changes. Qearly label all 
depth phase (or depth scale) changes and the 
exact time they occur. Annotate the upper and 
lower limits of chart paper if necessary. 



1. Secure power at source; open cabinet "^^^NBY SOUNDINGS 



door 

2: Release roller-release thrumbscrews at 
the top and bottom of takeup spool on left side 
of recorder (containing used recording paper), 
and swing out the roller. , 

3. , Remove empty spool from right side. 

4. Trim paper end of new roll to a V-shape. 

5. Install new roll of chart paper on right 
side of recorder and. the used spool (or new 
spindle) on the left side. ' 

6. Pull paper from right-hand roll across the 
face of recorder, ruled side facing out. Slip the 
chart up and under range styluses. 

. 7. Tuck cut edge of paper from right sp^ol 
into slot of the left spool and roU up a few turns 
by hand, with the chart side facing out. 

8. Reset drive roller /takeup roller) and 
tighten securing screws. j 

9. Qose cabinet door and turn on ^ower. 
You are now ready to record soundings. 

MARKING CHART RECORDING 
PAPER-The chart (figure 10-16) is a specially 
treated paper on which depth recordings are ' 
made. When a new roll pf recorder paper is, 
installed in the depth sounder, specific data 
must be written on it. 

1. Ship's name. Place ship's name at the 
beginning and end of each roll of recording paper 
or portion thereof: 
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Suppose you have only one spot on or near 
your DR track where water depth is 6 fathoms, 
and the depth over the rest of the area for miles 
around is 20 fathoms. If you heave the lead and 
record 6 fathoms, you can be certain you are 
located at the one point where a 6-fathom depth 
was shown on the chart. 

Piloting by soundings is not as simple as that 
of course, but the supposition gives you an idea 
of the principle involved, What you really do is 
get a contour of the bottom you are passing 
over, and try to match it up with a similar 
contour shown by depth figures on the chart; 
One of the. best methods is to proceed as 
follows. 

Draw a straight line on a piece of transparent 
paper or plastic. Calculate how far apart your 
soundings will be (in other words, the length of 
the ship's run between soundings),' and mark off 
distances on the line to the scale of the chart. 
Alongside the mark representing each sounding, 
record the depth obtained at that sounding. The 
line so obtained represents ship's course. The 
line of soundings recorded on the overlay should 
fit the depth marks on the chart somewhere near 
you DR track. If it makes an accurate fit, it 
probably is a close approximation of the course 
the ship actually is making good. 

The continuing need for naval and maritim^ 
opeiatiohs throughout the world makes it ' 
increasingly important that every effort be made 
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Figure 10-16.-Depth recording showing steady decrease In depth. 



to collect accurate oceanographic and related 
data regarding various oceanic areas. 
Oceanographic survey ships of the Navy are 
engaged continually in collecting this 
information, v^hich includes, in part, the 
determination of v^ater depth of the oceans. 



seas, and straits of the world. 
oceanographic survey operations are undert?.:.? .1, 
use of the depth finder is more intensifierj (han 
during normal operations. Consequer/V/ .xjoje 
exacting observations must be obta j'^d aiid 
recorded. 
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ELECTRONIC NAVIGATiON 



4^: ^^cai^. electronic navigatibn is a form of 
pfloting. P^^^ that branch of 

' navigatipp in which ship's position is obtained 
by refeira?g to visible objects on the Earth 
whose locations >re laiown^^T^ reference 
usuaUjr consists of bearirig and distance' of a 
object cross bearings on two or more 
objects, or two bearings on the same object with 
an interval between them, as you saW in the last 
chapter. 

Position is determined in electronic 
navigatiph in practically the same way that it is 
ai^ piloting, but there is this important 
*Me*«nce; m which a ship's 

position is determined need not be visible from 
the Shq). Instead, bearings (and sometimes 
ranges) of the objects are obtained by electronic 
means, usually in the form of radio waves 

The ndwnttiges of piloting by radio are / 
obvious. A ship's position may be fixed 
electronicaUy in fog or thick weather that/ 
otherwise would r.iake it impossible to obtain 
visual bearings. It may be determined 
electronically from srations located far beyond 
flie range of even clear-weather visibjilty . 
Electronic navigation, invaluable though it may 
be as an aid to the navigator, depends on the 
perfpmiance of manmade apparatus, which are 
always subject to failure. Con.squently, 
electronic navigation supplements butdpesnot 
supplant the tried and true methods of 
navigation. 



LORAN-A 

! 

Loran (derived from the underlined letiers 
of the term long range navigatipn) enables a 



navigator to determine his ship's position by 
means of radio signals broadcast h/ stations of 
known position. A loran fix is defc t iuned from 
the intersection of lines of positior obtained by 
reference to shore stations whibst vocations are 
known. In loran a line of poation » located by 
obtaining the difference in tiros oi arrival of-- 
signals sent out by each of a pair o/ transmitters / 
(broadcasting stations). This tim« interval is , 
constant when the ship, is loKt '.'I anywhere 
along a previously estabMod loran line 6^ 
position. To but it another wsy . Whs.n the t».:? ^ 
interval is a/specific wnount, the ship must h-i 
somewhere/on a predeterminr.-f iort,- line :,f 
position, virhich is a locus of all pohts v^iii : Viie 
interval bietween arrival of signals is th? KarsiJi. 
Unlike Imes of position obtained from bsvirhigi 
toran lines of position gradually become turved 
as they draw away from the cewter of the 
baseline between two transmit'i^tig sw'dons. (See 
figure ll-I.) 

HOW LORAN WORKS 
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, Two transmitting stafao^is/^ master and a / 
secondary, are required to giye you a single line / 
of position by loran. The faster station starti 
the cycle of transmission 0y sending out a pulse / 
of radio eneigy thai k rrwdiated in all directions. / 
After traveling ovei tiic distance betWeen/ the / . 
two transmitting stations, which is knownyas fhV 
baseline, the pulse arrives at the secondaty. The 
time of its arrival there is u«'d by the secondaiy 
as a reference for the tra/ r;.nission of its dwn 
signal. After the signal is transmitted/ the entire 
cycle is repeated constantly at the s^me definite 
time intervals. The loran operating sequence is 
shown in figure 11-2. / ^ 

■ • ■ ' /. - 
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THE SPACING BETWEEN LORAN LINES OF 
POSITION INCREASES AS THE NAVIGATOR 
MOVES AWAY FROM THK BASELINE. 
ACCURACY OF LINE OF POSITION BE- 
COMES LESS AS SPAC5NG INCREASES. 




THE SPACING BETWEEN LORAN LINES OF 
POSITION INCREASES MS THE NAVIGATOR 
MOVES AROUND THE SERVICE AREA FROM 
THE CENTRAL REGION TOWARD EITHER 
BASELINE EXTENSION. 



69.45 



Figure ll-l.-Loran lines of position are curved. 



Because the value of the( loran system 
depends on the accuracy of the timing of the 
signals transmitted^ every precaution is taken to 
safeguard the fiihctioning o!f the system. 
Following are three continuous! checks that are 
applied to ensifre a high level of reliability. 

I. Continuous guarding of the secondary 
signal hy^ observations made \ at the master 
station! 



2. Continuous guatding of the master signal 
by observations made at the secondary station. 

3. Continuous guarding of the complete 
transmission by monitor stations strategically 
located with respect to the transmitters. 

Loran transmissions can be momentarily 
faulty owing to many possible causes, such as 
electrical failure of a part of the equipment, or 
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Figure 11-2.-Sequence of operation of loran -iransmitting stations. 
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mMtoj^m at 
irta^ yet 



. / arrives at N. 

SieM^^ ha& received ' 

imffit^ for 

jjirc^ to elapse 
Bisfoie tirana^ 



||^ .Step 5:^^ f t a s 8 ii ring correct 
ll^v : transmits 
' piilse. Navigator ^^^^ received pulse 
' ^ fronoi master already. 



5;U:Step6: Secoiidary pulse arrives at N. 

Because navigator already hia? 
received signal from master, lorim 
reading is taken by measuring 
elapsed time between arrival of ' 
: master and secondary pulses. After 
both signals travel throughout their 
effective range, cycle is repeated. 

opeiatiqg ciror in manipulation of transmitting 
controls. Even though these troubles may be ( 
minor and of relatively short duration, the 
navigator should be. instantly cognizant of any 
failure. The transmitting equipment is designed 
to produce a characteristic, easily recognizable, 
shift of signals to the right, abotit 1000 
microseconds (jisec), and back at intervals of 
; about 1 second; or, in rare instances, a signal 
may be turned off and on at short intervals at 
which time the navigator is warned that the 
signals must hot be used. 

Whenever failure is sufficiently serious to 
interrupt transmission entirely, ther^ is no 
danger of misinterpretation on the part of the 



bnljr one of a^^^^^p makes the system 

;'ihbiicte^ 

H Ma^^ coiitinucAis 

; eai^ surface'^ idr niv^ that ^ 

my iipj^ trwsmisstons he / 

vTJnder: ^ my kind of weather 
conditions) lilies of position by loran-A are fully 
as accurate as those obtained fiom good celestial 
observations. Determination of position by 
bran-A requires only 2 or 3 minutes' time. 

Reception pf signals is po^ble at distances 
from the : trahanitting stetioiis out to 1400 
nautical miles at njght, and 700 to 800 nautical 
miles in the daytime. The reason for the 
day-night difference in effective range is 
discussed in the next topic. 

The United States Coast Guard o{^erates 
approximately 39 loran-A transmitting stations 
throughout tiie world. Other nations operate 
approximately 40 more stations. They provide 
loran service along both coasts of North 
America, along the great drde courses of the 
North Atlantic and North Pacific, and in the 
Central and Southwest P&dfic. A considerably 
laiger niunber of transmitting stations is 
required for coverage of all the m^'or air and sea 
traffic routes of the world. 

WAVE CHARACtlERISTICS AND 
SIGNAL IDENTIFICATION 



The range of loran stations, the type of 
signal received, and the accuracy of the resulting 
time difference measurement are affected by the 
path over which the radio waves travel. The / 
portion of the radio energy which travels, from/ 
the transmitters, parallel to the surface of the/ 
Earth is known as grouladwaves. Ahothet 
portion of the radio energy travels upward and 
outward, encounters electrified layers of the 
atmosphere, and, if conditions are favorable, 
reflects back to the receiver. These reflections 
are known as sky waves. 



155 



QUARTERMASTOR 3 & 2 



Grottod Waves- 

During the daytime, ground waves can be 
expected to reach a range of about 600 or 700 
miles. At night, because of atmospheric 
disitiirbances, the groundwave range is reduced 
to 400 or 500 miles. The actual jange at which a 
loran sjgnai may be received depends on many 
factors, but generally speaking ranges decrease in 
the tropic, zones and increase in the polar zones. 
Intervening land reduces the range by 
apiwoximately one third; however, the accuracy 
of the loran system is unaffected. Ranges vary 
with the position of the receiver in relation to 
the transmitters and with the time of day. 

Groundwaves are normally steady in shape 
and size; however, Ihey may vibrate at 
maximian ranges and their amplitude may vary 
when trie ship rolls or pitches greatly. This 
cpndition can readily be identified as the signals 
vary in time to the rolling and pitching of the 
ship. 

Time differences obtained using 
groundwaves require no corrections before 
plotting on a chart or when using the loran 
publications* 

Skywaves 

Sky waves are primarily a nighttime signal 
but may sometimes appear during the daytime- 
Ranges of skywaves vary but can usually be 
expected out to about 1200 to 1400 miles. You 
will find that many sky wave signals will form on 
the scope, but only the first sky wave received is 
usable for navigation (I Hop E), All other 
skywaves are not reliable for navigation because 
they are too erratic and no sky wave corrections 
are computed for them. As skywaves are 
reflected from the ionosphere, the actual 
amount of miles that these signals travel is 
considerably greater than the equivalent 
Soundwave, Therefore, all skywaves require a 
correction. Because all charts and publications 
are computed on the assumption that all signals 
received will be groundwaves, the skywave 
corrections convert skywave time difference 
readings to equivalent groundwave readings. 

The minimum usable skywave range is 250 
miles from the transmitters. When closer than 
that, the skywave corrections can not be 

17 

15 



accurately computed. When in the area between 
250 and 350 miles from the transmitters, 
caution should be used as only a slight 
difference between your actual position and 
your DR position will cause large errors in your 
skywave corrections. ^ 

All skywaves may be identified by their 
inherent characteristics.. All skywaves will, if 
given time, split and/or fade. This condition 
makes it easy to determine what kind of signals 
you are receiving. Always match a groundwave 
to a groundwave or a skywave to a skywave. 
Keep in mind the ship's position and the time of 
day. Patience and experience go a iong way 
toward making you a more proficient operator. 

SHIPBOARD LORAN EQUIPMENT 

Loran equipment used by the navigator 
aboard a ship or aircraft is known as a 
receiver-indicator. (See figure 11-3.) The unit 
consists of a receiver for picking up and 
amplifying the signals and &n indicator that 
makes the electrical impulses visible. This unit is 
also a timer by which.the navigator can measure 
the interval in microseconds (millionths of 
seconds) between t^nes of arrival of the first and 
second signals from the pair of transmitters. 

Figure 1 1-4 is a presentation of loran timing 
sequences. A loran time difference is measured 
by cycling the time base with respect to the 
transmitted signals until the master and 
secondary signals appear on the upper (A) and 
the lower (B) traces of the scope, respectively. 
Examine the signals on the scope operating on 
fast sweep and make a fine adjustment until the 
pulses are matched with respect to time. Time 
differences are then read directly from a 
mechanical counter. 



The technique for reading the indicator can 
be learned in less than 1 hour from a qualified 
operator demonstrating on the scope of an 
actual receiver-indicator. The result is expressed 
m microseconds. The time of observations, plus 
the rate and type of wave used, is always 
included when the reading is recorded. The rate 
consists of two figures separated by a letter. The 
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first figure indicates frequency; the second, the 
basic pulse repetition rate/ (PRR); and the last 
figure, the specific pulse r)epetition rate of the 
iflgiiais broadcast by thai^ particular pair of 
stations. A typical rate is 2L6, which means that 
tbis pair of stations operates on frequency 
cteMiel 2j. at low basic recurrence rate, and at 
the spec'iic pulse repetition rate assigned to 
stations designated by the number 6v The rate is 
essential when plotting a line of position by 
loran. A proper recording of a reading by loran 
would be J I30.2L6 Tg 2040. This loran reading 
means that at 1 130 a reading of 2040 i^sec was 
ob&ined by groundwaves (Tg) from the pair-of 
stations whose rate is 2L6. 



Figure 11-3.— Loran receiving set. 

/. 
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PLOTTING LORAN LINES 
OF POSITION 

Loran Hnes of position (LOP) may be 
plotted by using either charts or tables.. A 
description of each method follows. 

Plotting Charts 

Figure 1 1-5 shows part of one of the special 
charts designed for plotting loran lines of 
position: You can see how lines of position from 
the pair of transmitting stations (rates 2L0 and 
2L1) are drawn in at intervals of 50 to 100 Msec. 
To plot a line, it is necessary to draw in only the 
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SIGNALS AS i^lVED 
BY NAVIGATOR 
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PRESENTATION) 
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portion of it near the DR, interpolating between 
printed lines as necessary. 

Incidentally, -mes shown on the charts are 
for groundwavc^ (Tg). If skywaves (Ts) are 
matched, a differs nt reading is obtained, and the 
skywave corrections appearing at intersections 
of latitude and longitude lines on the chart are 
used to compute corrections for DR positions. 
These computed corrections must be applied to 
readings before lines are plotted. Air navigators 
irequently prefer loran plottings by chart 
because the method is fast and easy to use. 

Plotting Tables 

Tables (Pub 22 T series) are available for 
plotting loran lines directly on ordinary 



navigational charts or plotting sheets. The loran 
tables contain (in tabular form) essentially the 
same information as plotted on loran charts. 
Where both tables and charts are available, the 
choice of which to use lies with the navigator. In 
some regions the tables may contain lines from 
rates that are omitted from the charts in order 
to reduce clutter. Therefore, if readings are 
obtained for rates but <;he corresponding 
linea-of-position are not shown on a particular 
chart, the tables should be consulted to see if 
those lines are tabulated. there. If so, the I?nes 
can be placed on the chart, or the tables can be 
used for that fix. 

Entries are given in the tables for every 15', 
30', or Tof latitude or longitude, depending on 
the amount of curvature of the line. Whether the 
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( Idftude t)r the longitude is tabulated depends on 
: ue aiigte . tlie Hne of position makes with the 
" -iHfffiiiliini 

You enter the table? with the loraif reading 
• ^onected for skywave, if necessaiy, from 
inf conation given at the front of the tables), and 
dther the latitude or the longitude on each side 
^ .of the DR; From the tables you obtain 
^ . ^^mesponding values of longitude and latitude, 
jv gid thus can locate two points. A line drawn 
between the two points is a sament of your 
loranLOP. 

DISADVANTAGES OF LORAN 

the advantages of loran are sufficient to 
malce the system one of the most vahiable 
electronic aids to navigation yet developed. 
Nothing made by man is perfect, however, and 
even loran is subject to certaia disadvantages. 
Although it has proved to be highly rehable, 
there iS always a possibility of faihue of either 
twnor^tting or receiving equipment. Jamming 
by an eiiiemy is possible. 

, Ix>ran coverage stiU is restricted; that is, 
• many laige areas of the world are^ without any 
toran coverages at all, pajgdcularly {he Southern 
Hennsphere. Within the areas of coverage, 
readings dose to the baseline extension and in . 
flie extreme range limit areas must be used with 
extreme caution because a small error in time 
dpwence cari cause a "fix'Verror in 

Because 6f the foregoing reasons, loran is 
only jin aid to the navigator. It does not replace 
tfae^lder methods of navigation! 



RADAIi ^^^^^^^ . 

Radar (derived from the underlined letters 
of the term radio detection and ranging) was 
developed originaDy as a. means for detecting 
and ranging on taigets iii warfare, but it has been 
developed to the point where it is a valuable 
electronic navigational aid. ItS: principle of 
operation (figure 1 1 -6) is based upon the fact that 
radio waves are reflected from solid objects. It 
has the great advantage over loran of not 
requiring any shore transmitting stations. 
Radar's chief disadvantage is that its maximum 
range, for a surface vessel, is limited to slightly 
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E«:W RECEIVED »Y ANTENNA GtVlNG INDICATION ON SCOPE OF PRESENCE 
/ OF OTHER SHIP 



Figure 11 -6.-Principle of radar operation. 
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niore than the line-of-sight of the horizon. 
Despite its limitations, radar remains a most 
important navigational aid. A summary of tKe 
advantages of radar as a navigational aid follows. 

.Radar can be used at nigHl and duriiig^ 
periods of low visibility when visual means, of 
navigation cannot be employed. 

2. A fix can be obtained from a single 
object. 

3. Radar iiavigation is often more accurate 
than other means of navjjgationis^ especially 
during periods of reduced visibility. N 

4. Radar fixes may be obtained rapidly. 

5. Radar can be used to locate and track 
storms. . 




^^^^^^e^^^^ The 




^p^t||p^t|ju}^ so 
^ili^i^l^^ receiver, 



eneigy ^letumed fr^ the 
, ^^ ^^t may be 

Ili ^ i^ rj*^ (figure 11-7) provides a 

Ij^V l)»d's^ &t 3^ covered by the radar^ 

^^^^iwitj|i^^ center. Tlie sweep 

|:;|Qrjgiim scoper and moves 

f to tte pjitside straight line sweep^is: 

^: -syn£^^ radar anteima and rotates i 

36p^^; the PM provides bearing andi 

i^^^^i^^ Each time a taiget is detected 1 

V< il:^p[^ears as^a^ ' 
: designed to enable, the nav^ator 

f to deteiihine the range and bearing of aii[dhject, 
^^^^^^ ^ of its chief nav^tional advantages. 

'^ .T^ several different 

; raiige scales to provide, greater taigef details 
IS measured in yards or nautickl miles 
J ,fr(nn th^ of the scope to the taiget 

: • indi^ ' ' , 

obtain target position, the is 
equipped with a bearing . cursor ^and a range 
■ strobe. The bearing cursor, like the sweep, 
appear^ as a bright line. It can be rotated, 
manually, through 36(f . Bearing information is 
fi' I bbtained by rotating the cursor to the center of 
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Figgre 4 1-7.~A i>PI : presentation. 



the faiget. Ili^ target bearing is then read 
directly from^&e bearing di^. The range strobe 
appears as a briight spot riding on the cursor. As 
the range crank is turned doclcwise, the strobe 
moves out from the center. Range is obtained by 
placing the strobe on the leading edge (edge 
closest to the center of the PPI) of the target 
The taiget range is then r^ad directly from the 
arrange dials^ either in miles or yards. ^ 

The bright rings seeii in figure ! 1-8 are range 
markers or range rings. Range markers can be 
switched on, or off, and their brightness can be . 
controlled ais needed. The range indicated by 
each ring depends, of course, upon the scale 
used. Hor instance, if each ring represents 5,000 
i <rc,s> the; outer edge in this illustration is 
20,000 yards. The taiget shown halfway 
between the third ring and the edge of the scope 
is at a range of about 1 7,500 yards and a bearing 
of300^_ 

On gyro-equipped ships (and most ships 
having radars are so equipped), the radar has a 
"^ro input, and bearings bbtained from it are 
true. If gyro failure occursi the radar 
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J^^^ifc iaut^ a relative 

i^l^f^ttctins^md relat^^ ^^^"^ inay be taken fix>m 



FiSNra targtt and range mtrkart on PPf scope. 
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f f!^*^ J"*'^ of the navigator, 

^^^Wf^^MS^-^'^P^'^'^ with Ids equipment, a 
mp^gj^^^^ed position by radar is labeled 
^j^i A less reliable position is labeled 
itteS??^*^** 1*°^^ (EP). Because of beam 
i&i??^"^:?^™1i<»^ radar, bearings usually ai« less 
ill) jwabi^ fix obtained 

ppihtec two or iftrx lines of position are 

^^^^■yC---^'--'r:' 'K " • ' ■ ■■ ■. 



determined by ranges is moie accurate than one 
obtained by bearings aione. Methods of 
obtaining radar fixes are by (.1) range and 
^anng of a single object,.(2) cross bearings, and 
(3j two or more ranges. 

Range and Bearing to a 
Single Object - 

Preferably, radar fixes obtained through 
measuring the range and bearing to a single 
object should be limited to small, isolated fixed 
objects which can be identified with reasonable 
certainty. In -.any situations, this inethod may 
be the only reliable method which can "be 
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fix ahbuid 
id ykadl f^fto 



ye basea 
bearing 



s^^Jbica^ less accurate than 



jvinial prunary advantaj^yof the 

^0DBis^c^ the rtfjj^^ which a fixWi be 
|||^(iodb^^ is that the fk^^Msed 

^ig^w^bnly:^i^ a 
and a range arc, obtainra jfironi 
P^oblbN^^ Identifi(^tioh 
l^pijimstEto caii lead to disaster. If the fix t^d 
1^ aid, it should be treated with 

|l:> conndeiab^^ \ 

r Two or Moie^ Beaiiqgs ^ 

\ Geneially, fixes obtained from radar 
; bearings are less accurate than those obtained 
J from intersecting range r^cs. The accuracy of 
V . fixing by this method is greater when the center 
t bea^^ of sm^n, isolated, radar-<:onspicuous 
H otjects can be obs^ 

. Becaii^ of the rapidity of the method, the 
; method affords a.means for initially determining 
]f : an approximate position for subsequent use in 
V more teliable identification of otgects for fixing 
: ■ by means of two or niore ranges. 

iPixing by tangent bearings is one cif the least 
. - accurate methods. The use of tangent bearings 
with a range measurement can provide a fix of 
leasoiiably good accuracy, 

< As illustrated in figure 11-9, the tangent 
bearing lines intersect at a range from the island 
observed less than the range as measured because 
of beam width distortion. Right tangent beaiings 
should be decreased by one-half the horizontal 




l:^^am wi4th* tangent bearings should be 
increased by tibi^fiju^ amount The fix is takeii 
. as that point^on '^^range arc midway between 
-the beiringf^fi^ 

It is fr^uenti^ (j^uite difficult to conelate 
the left and-ijght extremities of tiie island as 
charted with the island image on the PPI. 
Therefore, even v^th colonisation for half of 
the beam width, the bea^g lines usually virill 
not intersect at the range arc. 

lyo or More Ranges 

Two or rtiore ranges provide the most 
accurate radar fix, provided the radar is properly 
calibrated and range errors are known for each 
indicator. Radar ranges are reasonably accurate 
for any range within the maximum limit of the 
equipment. Figure 11-10 shows how distance 
circles 5 are "* intersected to form the fix. 
Additional ranges afford good checks against 
improper interpretation of the original points on 
which the ranges Were taken. 

Figure 11-li shows a device that can be 
constructed easily aboard ship for plotting two 
V ranges. Kvot two transparent plastic arms at a 
^conmion point, and drill a small ho!e at the 
pivot, just large enough for inserting a pencil 
point. Calibrate the arms to the scale of the 
chart, with ::ero range at the piyot; To plot a fix, 
simply place the plotter on the Ichart so that the 
observed range from eac'i. taiget is exactly over 
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Figure •ll-S.-'Tangent bearings aM range. 
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Figure ll-IO.-Radar fix by two ranges. 
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SHIP'S POSITIOH 



».62; 

Hgufi 11-11.-~Plastic plotter for datermining 
position from rangM. 

; .ttat^ to indication on the chart. The hole in 
^ me piyot then will be located at the fix. 

NAVIGATIONAL RADAR TARGETS 

; Small isolated rocks are exceUent t^ets for 
: 9nter bearing and ranges. Because they are well 
definedi they can be plotted accurately from the 
«art point of echo. SmaU islands arc also good, 
mt ^ige orbs, as you have seen, require tangent 

$haq» points of land often are used for 
ranges and for either tangent or center bearings. 
In migmg on land, you must be certain to plot 
yoiJr range arc from the point that actuaHy 
produced the radar echo. Sometimes what 
appears to be a waterhne qn a radarecope is, in 
art, some point inland or possibly a suifline 
qfnhore. 

Buoys are good for ranges and bearings 
because, like smafl rocks, they are weU defined 
^pd produce sharp echoes. For several reasons, 
however, buoys may go off their stations. Buoys 
Aould not be used for fixing position unless no 
better quality targets are available. 

OfJAore lighthouses on rocks or pilings are 
reliable radar targets. They are also easy to 



identify. Large charted buildings, tanks, towers, 
and the like often can bie picked up by an 
experienced operator ev«i though they may be 
located soine distance inland. 

When distant mountains are the only objects 
available, you must bear in mind that it is 
difficult to get an accurate range from such a 
laige mass. Hie bearing inaccuracy may also be 
considerable under such circumstances. 

INTERPRETING RADAR INFORMATION 

Interpreting radar iriiformation requires 
considerable experience. Even then an Operator 
may not always be able to interpret correctly 
- Bearing resohition, range resolution, and radar 
•^adpws are but three, of ihe problems that 
: hinder radar interpretation. 

rj.i.y'.'!'-; 



'Mm^ RESOLUTION 



T^f^^^^uxn d^fmnd^'in btarb;. iotween 



to appear larger than it actually is. If J wo iar^ts 

are; dose together and at about the s^me vaage; 
. ^^F ^^S- W merge and form a single 

givrng-fe^ence of a larger tejgei. A number of 
, rockpileS^and small boats near, shore may appear 

as a straigfiMne, givitg a false imDresdon of the 
-shorebne. Be>ring resolution can sometimes be 

improved by reducing the radar receiver gain. 

RANGE RESOLUTION 

The minimum dlirere; ice in range~between 
Jyo objects on ;the same boar that can be 
discerned bv radsj is called -.^e reso^ation. 
Two or r.i! ic- objects on the same bearing and at 
only a !>-ht difference in range may appear on 
the senile as a single long object. Range 
reajlutiOi) can someLmes be improved fc-' 
reducing the radar receiver gain. 

SHADOWS 

Echos are not returned from an object that 
hes behind another object obstructii^j the radar 
beam. Radar, shadows occur behind prominent " 
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DOTTED LINE REPRESENTS 
TRUE LOCATION -OF; iStlANO*^ 
SHOI^I^LINE. ONLY TOP OF 
ISLAND SHOWS ON PPI . 



Figure 11-12. 

otjjectii Small boats' or rSbks that lie a 
considerable distance beyond the horizon 
cannot be |Hcked up by rad^. Figure 11-12" 
shows a boat that cannot be located by radar 
because of shadow. In the distance, the radar 
picks up the top of an island, but the bottom is 
in tiie shadow created by the Earth's curvature. 



NAVIGATION BY SATCLLITES 

The navigational satellite system is a global 
all- veather ^stem. With its use, navigators in 
shipj? on or below the ocean surface can obtain a 
fix to ;yithin a fraction of a mile, night or day; 
ill all p£l v; of the world. Although it is usable 
worldwide, fix information is available only 
during a satellite pass, which may occur every 45 
to 150 minutps, more often at high latitudes 
than on t^e Equator. On some occasions 
satellites may interfere with one another due to 
the c proxi?nity of their orbits. This is 



especially/ true at high latitudes as the satellites 
are all in polar orbits. 

; . ,/ . . ■• - 

/ The/ system operates on the ^>pplei 
/principle. Doppier can best be described by 
/ example. Suppose, as you stand at a raiL\>ad 
crossing, a train approaches with its whistle 
sounding. As the train comes nearer, the pitch of 
the whistle becomes higher until the train passes 
you. At this tinv; the pitch drops and,a. Ihe 
train goes off into the distance, th? pitch of the 
whistle gradually grows lower. The change in 
pitch is called doppier shift. The signal from ^ 
satellite approaching and passing over a ship 
likewise has a change in pitch, or doppier shili. 
Analysis of the doppier shift enables the 
navigator to calculate his position relative to the 
satellite. The position of the satellite is radioed 
from the satellite so that the navigator can tiike 
the doppier information, along with the satellite 
position information, and determme his ship's 
position. 
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Figure ll-ti-Naviy^tk^ satallita tystem. 



\ Tht, navigational satellite system requires 
- .five groups pf equipment: several""^tellites, 
liadraig stations, a computing center, an 
abjection station, and shipboard navigational / 
equipment Following is a brief exidanation of 
how the system works. {Referring to figure / 
11-13 may help you understand the system.) 

As each of the navigational satelUtes orbits 
the Barth, 'the tracking stations receive and 
. record the doppleir shifts radiated by each ' 
ffltellite as it passes within receiving range. | 
Doppler information is transmitted to thd 
computing center, and there the information ii 
used to calculate the satellite's position as a 
Ibnction of toe. From the computing statipri 
^ the satemte^s position (as.a function of tim^) is 
transmitted to the injection station. \ 1 

i The injection station transmits orbital data 
to the satellite as it passes into range. The 
pifonhation sent from the injection station \ 
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erases former data and allows tKe correct data to 
be transmitted by the sateUite. The injection 
statipri sends corrective data to each satellite 
^pe a day. 

/ I Meanwhile,^ the satellite continues to radio 
infprmation every 2 minutes. Any ship within 
receiving range of the satellite can record the 
doppler shift, orMtal^osition, and tune as they 
are radioed from the satellite. By mesns of this 
information, the najidgator of the ship can 
compute thj latitude/ and longitude of his ship. 

LORAN-C 

Loran-C is a pulsed low-frequency (LP), 
hyperbolic radio navigation system. It derives its 
high accuracy from time difference 
measurements of the pulsed signals and the 
inherent stabiUty of lip propagation. The wide 
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Figure 11*14.— Groundwave coverage existing and proposed worldwide. 
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CkMistal Confluei^tce Zone (CCZ) and a large 
portion of the Northern Hemisphere (See figure 
11-14.) V 

hyperbolic navigation systems operate on 
the principle that the difference in time of 
arrivai of signals from two stations, observed at a 
point i!i the coverage area, is a measure of the 

odiffeirence in . distance from the point of 
observation to each of the stations (see figure 
jl 1-15), The locus of all points having the same 
observed difference in distance to a pair of 
stations is a hypierbola, called a line of position 
dXyP). The intersection of two or more LOPs 
define": the position of the observer. The 
accuracy of any^i hyperbolic navigation system 
depends on the observer's ability to measure the 

S;diffeience between the times of arrival of two 



signals (time difference, or TD), and his 
knowledge of the propagation conditions, so 
that the time differences can be converted to 
LOPs. 

In identifying the proper frequency for a 
radio navigation system which will give wide 
coverage and high accuracy, various physical 
factors must bd considered. The basic limitation 
on accuracy is the velocity of propagation of 
radio eneigy, approximately one foot per 
nanosecond (1 ft/nsec). Thus, for accuracies on 
the order of tens or hundred? of feet, 
measurements must be made to tens or hundreds 
of nanoseconds^ 

a 

To take advantage of the stable propagation 
characteristics and long range of the LF band, 
1 GO kilohertz (kHz) was chosen as the cer^ter 
frequency of the Loran-C system. The Lon n-C 
pulse shape is such that 99% of the radiated 
energy is contained between the frequcndf^ of 
90 and 110 kHz. 

Ranges of 800 to 1200 nautical miles (NM) 
are typical, depending on transmitter power, 
receiver sensitivity, and losses over the signal 
path. Variations in propagation losses, and 
velocity, increase with distance fronr^the 
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Figure 1M&-Hyperboi{e fix geometry. 



tcanismitte]^ These errors, and those introduced 
by receivers, will normally result in position 
variations of 50 to 200 feet at 200 to 500 NM, 
increasing to approximately 500 feet at 1000 
NM. • ' ^ 

Loran-C chains are comprised ot axinaster 
. transmittihg station; two or more' secondary 
transmitting stations; and, if necessary, system / 
area_ monitor (SAM) stations. iWtransmitting 
stations are located such that the signals from 
&e master and at least two secondary stations 
can be received throughout the desired coverage 
area. For convenience, the master station is 
designated by the letter "M" and the secondary 
stations are designated W, X, Y, or Z. Thus, a 
particular master-second^ pair and the TD 
whicA it produces can be referred to by the 
fetter designations of both stations or just that 
of the secondary (e.g., MX time difference or 
TDX). 

The transmitting stations of a Loran-C chain 
transmit groups of pulses at a specified group 
repetition interval (GRI). Each pulse has a 



1004cHz carrier and is of the shape described in 
figure 1 1 il 6. For each chain a minimum GRI is 
selected of suflfident length so that it contains 
time for transmission of the pulse , group from 
each station (10,000 mifroseconds for the 
master and 8000 microseconds for each , 
secondary) plus time between each pulse group 
so that signals from two or more statibns cannot 
overlap in time anywhere in the coverage arei. 
(See figure 1 1-1 7.) Thus, with respect to the time 
of arrival of the master, a secondary station will 
delay its ovra transmissions for a «pedfiec! time, 
called the secondary coding delay. The 
mimmum GRI is therefore a direct function of 
the number of stations and the distance between 
them. A GRI for the cham is then selected so 
that adjacent chains do not cause mutual 
(cross-rate) mterference. Possible values for GRI 
are listed in tab'.s 1. The GRI is defined to begm 
coincident with the start of the first pulse of the 
mastergroup. 

Each station transmits one pulse group per 
GRI. The master pulse group consists of eight 
pulses, spaced 1000 microsecoads aoart, and a 
ninth pulse 2000 mr.erosefconds after the eighth. 
Secondary pulsa groups contain eight pulses 
spaced 1000 microseconds apart. Multiple pulses 
are used so that more sipial energy is available at 
the Vreceiver, improving significantiy the 
jsign^-to-noise ratio vwthoiit having to increase 
th^ jpeak transmitted power capability of flie 
^an'smitters. The master's ninth pulse is used for 
visual identification of the master and for blink. 
E Vnk, used to warn users that there is an error in 
the ti-ansmissions of a particular station, is 
accomplished by turtting tiie nmth pulse on and 
off m a specified code. The secondary, station of 
the unusable pair also blinks by turning its. first - 
two pulses on and off. Most modem receivers 
automatically detect secondary station blink 
only ;.this is sufficient to trigger ahrm mdicators. 

The rate structure for Loran-C is limited m 
theory to GRIs of 00010 to 99990 
microseconds m 10 microsecond steps. In actual 
practice the GRIs wiU be between 40000 and 
99990 microseconds with limits placed on rates 
actually elected. The designation of a Loran-C 
rate K b^ the first four digits of tiie specific 
GRI. This is a newly expanded rate structure. 
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PULSE ENVELOPE SHAPE - t^e X IN MICROSr'wONDS 



CYCLE ZERO 
CROSSING TO BE 
jDENTiFIEDAND 
V TRACKED 




Figure 11-16.-Loran-C pulse. 
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Figure 1M7.-Example of received Loran-C si^pal. 



The old rate structure consisted of those GRIs 
with old rate designations shown in parenthesfes 
(thus rate SS7 is now ref ened to as 9930). TTie 
misting eight Loran-C chains will continue to 
lise rates froiti the old rate structure. 



OMEGA 



Omega is a very low-frequency (VLF) radio 
navigation system which v/ill enable navigators 



to obtain reliable positi:ns comparable in 
accuracy to Loran-A on a worldwide and nearly 
continuous basis^ when the system is in full 
operation, with only eight tranismitting stations. 
Loran-A, with 81 transmitting stations in 1974, 
provides only 65% coverage of the Northern 
HemispHere. 

Seven of the Omega stations are either now 
located in or will be located in North Dakota, 
Liberia, Norway. Argentina, He de la Reunion in 
the Indian Oceaii, Hawaii, and Japan. The eighth 
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\ ^abla 11-1.-Group Repetition Intervali 
in Tens of Mierotaeondi) 
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9929 8929 7929 ^ <ooS (SH7) 4930 (S7) 



• V ^^.^^ 5929 4929 
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^hm may be locJated in Australia. The average 
statioii^separation is to be 5000 to 6000 nautical 
mfles. With the transmitting stations so situated 

;fn.f??S"f^ ^^'^ VLF sijinak 

CI0-14 kHz) will ensure that the user wiU be able 
to reeewe at least three stations. Depending 
upon his location, the user mdy be able to 
receive m many as six stations. From five 
stations, for example, users will be able to derive 
ten hnes-of-position (LOPs) from phase 
comparisons of signals transmitted f^m various 
oombmations of pairs of the transmitting 
statoons. This LOP redundancy will peimit 
mv]«atore to be selective vith respect to LOPs 
iwed to fix theii positions. If some signals are 
transmitted along paths wifli poor propagstio-^. 



conditions, other signals transmitted under 
favorable . conditions should be available Also 
n»Tgatdrs will be able to select those LOPs 
which provide more accurate positions because 
of the crossing angles or angles of cut of the 
Unes. \ 

The practicality of thp Omega system' is based 
on the fact that the radio signals Li the VLF band 
have very good pliase stabihty over extremely 
longdistances. The accuracy of the sysU^m is 
dependent upon this inherent stability and the 
predictabiKty of the phase variations along the 
propagation path. Long-term studies indibate that 
the Omega signal phase, whhih varies diumally 
along the path in response to diurnal changes in 
the ionosphere, can be predicted with enough 
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in accuracy to enable posationing to within 1 to 2 
j nautical nules RMS (root mean square). 

j!;^ transmitting at 10.2 kHz, 

•^the wayd 16 nautical 

tnnites* Ilius, identical phase angles are repeated 
"i^iit 16-inile ii^^ 

tet^ transmitting ^tions a q^ecinc 

V difference in the phase angles of the radio waves 
the ''two transmitting stations 
repeats itself every one-half wavelength or about 
every 8 1^ 

Since a xepresentative baseline in the Omega^ 
system is about 5000 nautical miles in length, or 
about 300 wavelengths at 10.2 kHz, spedfic 
phase-angle differences in the 10.2-'kHz signal 
field are repeated about 600 times on the 
baseline. Hence> at 10.2 kHz there are about 600 
points on the baseline at which the phaise-ahgle 
differences are zero. 

Contours connecting points in the signal 
field at which the- phase-angle differences are 
zero are the constant phase or isophase contours 
plotted on Omega charts and tabulated in the 
Omega lattice tables. At 10.2 kHz each such 
contour is spaced at intervals of about 8 nautical 
miles on the baseline. Away from the baseline 
tiiere :is a small divergence of the hyperbolic , 
contours. 

The area lying between two zero 
phase-difference contours is known as an Omega 
kne. Thus, on the baseline between two stations 
transmit ting at 10.2 kHz, the lane width is about 
8 nautical miles. Each such pair of stations 
transmitting at 10.2 kH^ produces a pattern of 
about 600 lanes. Away from the baseline the 
lane width for 10.2'-kHz transmissions increases 
gradually. When the two transmitting stations 
and the receiver form an equilateral triangle (the 
receiver being 4300 nautical iniles from the 
baseline), the lane width will have increased to 
about 1 2 nautical miles. 

!n the rangingjiiode of operation, the lane is 
the area lying between two zero ph^jse-difference 
contours within which there is a 360^ change in 
pha&i of the CW wave received frcm a single 
transmitting station as the receiver is moved 
from one isopliase contour to the other. Thus, in 



the ranging mode, lane width at 10.2 kHz is 
constant at about 1 6 nautical miles. 

Normally, the lane counter of the 
AN/SRN-120mega receiver(figure 1 1-18), which 
is set on departure from a known position, 
provides the lane. If the lane counting capability 
of the equipment is lost for any reason, such as 
temporary equipment failure, the navigator 
usually can determine the lane he is in by de^d 
reckoning or other navigational means. 

STATION LOCATIONS AND COVERAGE 

The Omega stations transmitting in 1975, 
their letter designators, and approximate 
locations are given in figure 11-19. The fix 
accuracy is determined from the system 
geometry, using a stand^d deviation of 4 
centilanes for each of the two LO]?s making up 
the fix. The error as stated for the standard 
deviation of the fix is measured from the 
arithmetic mean of the positions wh|ch pould be 
established from a large number of observations 
at a given place and time. Therefore, ^his 
distance does not indicate the separation 
between the fix position and the observer's 
actual position, except by chance. With the error 
stated in terms of the standard deviation Oo), 
68% of the cases should result in a position 
displacement in any direction from the 
arithmetic mean not exceeding the distance 
specified for lo. 

CHARACTERISTICS OF THE 
OMEGA TRANSMISSION 

Omepa is a VLF, conthiuous wave, time 
share^ radio navigation system with all stations 
transmitting at the sar >e frequencies. The 
stations always transmit in the same order, with 
the length of each transmission varying between 
0.9, l.p, 1.1, and 1.2 seconds from station to 
station. The order and lengths of the station 
transmissions at 10.2 kHz, in siccordance with 
the Omega station identification code, are 
contained in table 11-2. 

THE SIGNAL FORMAT 

As shown in figure 11-20, the order of 
transmission is such that when station A 
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Figure 11-18.-AN/SRN-12 Omega tl 

1 0.2 kHz, stations G and H transmit 1 

: and 13.6 kHz, respectively, for the t 

Liration that- station A transmiri at u 
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Station 


Approximate Location 




Latitude 


Longitude 


)niega Nor>a/ay ' 


66^ N 


13° E 


>ine£^ Trinidad 


11°N 


62 °W 


hneg^ Hawaii 


21° N 


158° W 


)mega North Dakota 46° N 


95° W 


>mcga Japan 


35 °N 


129°E 



L 



i iE 

l-19.-Omes3 coverage diagram. | f) * 
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5ly, for the same time duration 
transmits at 10.2 kHz, and so on 
le sequence of transmissions has 
1. Since there is a time interval of 
3tween transmissions, the entire 
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Figure 11 -20.-0rder of transmission. 
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segments of the 10-second cycle is synchronized 
with coordinated universal time TTTC). 

The 0.2-second interval between 
transmissions rules out the possibility of 
overlapping of the signals received from 
different stations. The 0.2-second interval 
between . transmissions also eases the 
requirement for perfect alignment of the 
receiver commutator. A 0.1 -second error in 
setting the commutator cycle has negligible 
effect. 

IDENTIFICATION OF THE 
QM^GA SIGNAL 



Depending upon the observer's distance 
from the various transmitters, the Omega signals 
are of differing amplitxide or strength. The 
relative strengths of the signal^^ received and the 
; time sequence of transmission can be used to 
_identify the Omega :,ignal. 

By the^ signal strength method of 
identification, the various stations can bfe 
recognized either by the relative sound levels or 
by the heights of the signals on an oscilloscope. 
In identifying the stations aurally, the signals 
from the nearer stations wiir^uhd relatively 
. loud, whereas the signals from the. more .distant 
stations will be relatively weak, or they may not 



be heard. On an oscilloscope display, the 
amplitudes of the signals from the nearer 
stations will be relatively lai^ge, whereas the 
amplitudes' of the signals from the more distant 
stations will be relatively small, or the signals 
iriay not be seen. It should be kept in mind, 
however, that these methods depend upon 
observing or listening to the.entire signal format. 
The transmission from .any single transmitter can 
be distorted by propagation effects; and, unless 
all the signals are taken into consideration, an 
erroneous lane count can be established. Also, 
"long path-* signals, or signals which travel the 
longer of the two possible great-circle paths 
from the transmitter degrade this technique. 

Each of the eight transmissions during the 
10-second period of transmitting the complete 
sequence of signals is called a time segment The 
first transmission in the sequence is segment A, 
ihe second is segment B, etc. (the time segmeht 
designation should not be confused with the 
station designations). A particular station can be 
identified by observing the relative time of its 
transmissions in the segment sequence. The 
13.6-kHz transmission^ from station B (now 
Trinidad but scheduled to be Liberia) occurs 
during time segnient C; the 13.6-kHz 
transmission from station C (Hawaii) occurs 
during time segment D (the commutation cycle 
in the receiver must be synchronized so that this 
condition occurs). By reference to standard time 
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tanamissioM (WWV, WWVH, etc), the start of 
the sequence of transmissions caii be 
determined. Through identification of the 
various time segments, the various stations can 
be identified. 

When Omega is compared with the other 
radio navigation systems discussed in this 
chapter, the fact that worldwide coverage is 
achieved with an accuracy of ± 1 to 2 miles RMS 
with only eight stations is a tremendous 
advantage. For coastal navigation, however, the 
greater accuracy afforded by the other systems, 
particularly Loran-C, close to their baselines 
makes their use valuable, especially when a 
vessel is slightly beyond radar range to land. For 
this reason, it is not meaningful to attempt to 
compare the various systems by the use of 
system accuracy along, inasmuch as the RMS 
ac(mracy of all systems with the exception of 
Omega varies from a few hundred yards to 
several miles within the area of system coverage. 



OTHER SYSTEMS 

Several other electronic navigation systems 
that are available but less widely used in the 
Navy are Decca, Consol, Shoran, Star Tracker, 
SINS, and NAVDAC 

DECCA 

Decca is a British system, which, like loran, 
requires special receiving equipment. The 
receiving unit ° measures phase differences 
between a master and a group of three slave 
stations, all of which are transmitting at 
different frequencies. Fixes are obtained by 
plotting the phase differfences directly onto a 
chart printed with Decca hyperbolic lines. 

CONSOL 



Consol is a long-range, short-baseline system 
that operates in the 250- to SSO-kHz frequency 
range* Consol signals may be received by using 
ordinary radio equipment. The signals consist of 
a series of dots and dashes, which are counted 
by the receiving operator. Dotted and dashed 



lines printed on Consol charts are used to .plot 
fixes. 

Complete information on Decca and Consol 
may be found in American Practical Navigator 
Pub No 9. 

SHORAN 

Shoran (from the underlined letters of the 
term short-range navigation), employed 
prindpaUy in surveying, uses ranges rather than 
bearings. Signals from own ship's radar 
automatically trigger two fixed transmitters 
ashore. The signals emitted by these transmitters 
are in the form of pips and are received 
simultaneously. You measure the ranges to these 
pips in the same manner as you v^ould any 
contact, and then plot the ranges on your chart. 
The point where these two ranges intersect is 
your position. Although Shoran is relatively 
short-ranged, it is extremely accurate, so that 
your fix can be relied on to about 50 feet. 

STAR TRACKER 

Star Tracker is an extremely sensitive optical 
telescope with radio or infrared components 
that calculate elevation (altitude) and azimuth 
data from celestial bodies, including the Sun. 
The Star Tracker may be used even during 
periods of poor visibility. With the Sun it may 

~be~used-effeetively~in heavy-overcasts with -a— 
high degree of accuracy. The radio sextant is 
similar to the radio telescope and is included in 
the same category as the Star Tracker. 



SHIP'S INERTIAL NAVIGATION SYSTEM 



At present, the ship's inertial navigation 
system (SINS) is chiefly a navigational aid for 
submarines and aircraft carriers. It soon should 
be operational on most surface vessels. 

The SINS provides ships with a., accurate 
and continuous dead-reckoning position. The 
DR position is displayed continuously on a 
chart, along with the desired track. Because 
SINS is a self-contained system, it ^s a valuable 
war-time navigational aid. When the loran 
systems and other similar systems are knocked 
out, SINS remains operable. 
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The SINS operates on an arrangement of 
gyros and accelerometers. This arrangement is 
called the sensitive element. Three gyros and 
two accelerometers make up this sensitive 
element Two of the gyros give absolute values, 
one gyro for latitude and the other for the 
yertical The third gyro is for longitude, but it 
caniiot give an absolute value. A requirement for 
/the third gyro is the initial ship's longitude, with 
which ship's position can be computed at any 
time thereafter. 

The accuracy usually obtained by SINS is on 
the order of about 1 mile per day. Ilie degree of 
accuracy can be increased, however, because 
more accvrate position data can be obtained by 
other navigational methods and inserted into the 
SINS. 

NAVDAC 

Among the advanced components to 
navigational systems that assist the navigator in 
solving navigational problems is Nivdac 



(navigation data assimilation computer). The 
Navdac combines, evaluates, and stores data 
received from navigational systems, i.e., SINS, 
Loran-C, and Star Tracker. In effect, it is a 
memor,' bank of highly accurate navigational 
data, capable of rejecting solutions of poor 
quality and accepting only those ?f a high 
d^ree of probable accuracy. 

In closing this chapter, it must be pointed 
out that no single metiiod of navigation should 
be used to the e;^ elusion of all others. Even the 
newer electronic navigational systems cannot be 
considered cure-alls. These syotems are made up 
of highly complex pieces of equipment and are 
subject to various types of casualties. Unusual 
atmospheric conditions will affect some of 
them, and severe sea conditions will influence 
others. Complete reliance upon one system 
alone, to the extent of excluding all other 
methods or systei^is of navigation, cannot and 
must not be practiced. There is no perfect 
system or method of navigation under all 
conditions. 
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CHAPTER 12 



CELESTIAL NAVJGATION 



: Klot?;?;^ pluises) and 

ikaa^^ branch of 

iiaviga^ by reference 

t<> <^ on the Earth: Another 

vte^ is determined by the 

^ of l^^ as tte Siin, Moon, 

Anaixn^ 

on any navigational body 
j^ves an accurate line of 'position. Navigation by 

siicK toes of the crux of modem 



NAUTICAL ASTRONOMY 

^ Astronomy is the scientific study of the 
«lestid fx)dies, including their magnitudes, 
motions, constitutions, positions, and distances. 
Nfiutical astronomy is that part of astronomy on 
wMch cetestia You must 

know something about nautical astronomy 
before you can acquire a knowledge of celestial 
navigation. 



CELESTIAL SPHERE 

Although we know that the Earth is hot a 
perfe^Tt sphere, we consider it to be so for many 
navigational purposes. All problems in celestial 
navigation involve the use of two spheres. One 
mch body is the Earth itself, and the other is an 
imaginary celestial sphere. 

Let*s go 1)ack again and use the lighted 
transparent sphere with which we illustrated a 
chart projection. Assume the sphere is the size 
of a tennis ball, with the Earth's meridians and 
parallels laid out on it in black. Assume further 



that it is suspended in the exact center of ^ 
another sphere, made of glass, about the size of 
a basketball. 

The bask^ sphere, on which the 

meridians and parallels are projected from the 
smaller one,, rejwresents the imagiriaiy celestial^^ 
sphere on which all the heavenly bodies are 
presumed to be located the entire system of ' 
navigation by the stars is founded utwn the fact 
that angular distances on the celestial sphere can - 
be reduced to fit the Earth (terrestrial sphere). 
This system makes it possible for a navigator to 
locate objects on the Earth with reference to the 
locations of heavenly bodies on the celestial 
sphere. 

As you know, objects are located on the ^ 
terrestrial sphere by a system of coordinates 
called latitude and longitude. Latitude lines 
(parallels) are parallel to the Equator and ape^ 
used to mflicate distance north or south of the 
Equator. On the J^ercator chart, longitude lines 
(meridians) cross the Equator at right angles and 
are used to indicate distance east or west of the 
Greenwich meridian. Objects on the celestial 
sphere ale located in a similar manner, but the 
horizontal lines are called declination; and the 
vertical lines are called Greenwich hour ancle 
(GHA). . 

Longitude is measurei? on the terrestrial _ 
sphere east and west from the Greenwich 
meridian (G) along the Equator, as you already 
know. The GHA ot a body on the celestial 
sphere is measured westward from the projected 
Greenwich meridian to the body's hour circle. 

What is an hour circle? It is half of a great 
circle on the surface of the celestial sphere 
which passes through a celestial body and 
terminates at the celestiaj poles. The hour circle, 
contrasted to the celestial meridian, moves with 



Chapter. 12-CELESTIAL NAVIGATION 



Kbr— - — T- .... 

celestial body pi^gre&dvely witii time from 
west (sim^e we consider apparent 
while thfe position of the celestial 
'^;iMridiah remains Hxed. With knowledge of the 
;!cBarti^ (one turn upon its axis per 24 

: hours)) we realize that each celestial body 
;|ciosses bur meridian once each 24 hours. 
iDiyiding 360** (number of degrees in a circle) by 
^^24 hours» we ilnd that an hour circle advances 
! about 15** per hour. 

The GHA of any body is the degrees, 
minutes, and tenths of minutes of arc of the 
celestial equator intercepted at a given instant 
between that body's hour circle and the celestial 
meridian of Greenwich, measured westward 
from Greenwich through 360**. Whether 
measured on the celestial or the terrestrial 
sphere, the amount of arc is the same. Figure 
12-1 shows you GHA of a star measured on the 
terrestrial sphere. 

Notice that the star's position on the 
terrestrial sphere is indicated by GP. The letters 
. GP stand for geographic position, and represent 
the point where a lixie drawn from the center of 
the Earth to the body would intersect the 
garth's surface. Depending on whether the body 
in question is the Sun, the Moon, or a star, a GP 
; may be variously a subsolar, sublimar, or 
^ 5aibstellar point. . 

You can see from figure 12-1 how closely 
:G^^ cprre^nds to longitude. Remember, 
however, that GHA of any ^ody increases 
; continuously as the body moves westward; 
. whereas, longitude remains th^ same for any 
'point on the Earth. The QHA is always 
: measured westward from Greenwich (0**) 
through 360**. Longitude is measured east or 
west from Greenwich to 180**. j 

The GHA of any navigational body of the 
solar system (Sun, Moon, and planets) and of 
the first point '>f Aries (T), sometimes called 
- vernal equinox, is listed in the Nautical Almanac 
\ tor every hour of GMT, for any date. The first 
point of Aries (T) is the zero point on the 
celestial equator from which the westward 
distance of the stars is measured. The GHA of 
any navigational star may be determined from 
the Nautical Almanac by adding GHA of Aries 
to the tabulated sidereal hour angle (iSHA) of 
the star. Let's see what all these explanations 
mean. » ,^ 



SIDEREAL HOUR ANGLE 

Refer to figure 12-1 again. The marking 
"hour circle of vernal equinox" is the line from 
which sidereal hour angje is measured. The SHA 
of any star is measured westward thiough 360^, 
like GHA; but measurement is from the vernal 
equinox or first point of Aries, instead Of from 
Greenwich. 

At the present time you must bear in mind 
two points, GHA of the vernal equinox, like 
GHA of any other body, is increasing 
continuously we5tv.:ard. But the sidereal hour 
angje of any star (measured westward from the 
vernal equinox to the body's hour circle) 
remains relatively constant. Why? Simply 
because all the stars move westward along with 
the vernal equinox, Tlie S^ body 
changes slightly, and its tabulated vdue iii the 
Nautical Almanac varies slightly throughout the 
year. The reasons for the changes are beyond the 
scope of this course. 

You wm see later that the SHA and GHA of 
the vernal equinox are factors used in star 
observations. However, neither is applicable in 
observations of navigational planets, 

DECUNATlbN 

You know that the GP you see on the small 
sphere in figure 12-1 corresponds to the star's 
location on the celestial sphere. You know that 
latitude of a point on the terrestrial sphere is 
measured from the Equator northward or 
southward along the point's meridian, to a 
maximum of 90**. Declination of a body on the 
celestial sphere is measured in exactly the same 
way— from the celestial equator (equinoctial) 
northward or southward along the body's hour 
circle. The polar distance is the niunber of 
degrees, minutes, and tenths of -minutes of arc 
between the heavenly body and the elevated 
pole. The elevated pole is the one above the 
horizon; in other>.words, the one with the same 
name as your latitude.^ ^ 

From the^foiregoing' description, it follows 
that the^ polar distaiice , of a body whose 
declination has the same ^name (north or south) 
as/tlie elevated pole is always 90** minus its 
declination (d). Polar distance of a body whose 
declination has a different name from that of 
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Figara 12-1. -The miettial sphere. 
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the elevated pole is always 90° plus d. 
Remember this rule because it is the basis of the 
system for determining latitude by observations , 
taken at local apparent noon (LAN), which is 
covered later in this chapter. 
; . Inclination of any navigational star is lisced 
in. the Nautical Almanac, for each date. 
Declination of each body of the solar system is 
listed for every hour GMT. 

TBaE DIAGRAM 

So far you have learned that a heavenly 
body is located on the celestial sphere by its, 
Greenwich hour angle (corresponding to 



longitude) and its declination (corresponding to 
latitude). You have seen how both of these 
coordinates are measured and how, from them, 
the GP of a heavenly body can be located on the 
terrestrial sphere. 

Before going f u r t h e r into " nautical 
astronomy, you should acquire a knowledge of 
the use of the diagram on the plane of the 
celestial equator (time diagram)/, which not only 
will make it easier for you to. understand the 
ensuing discussion but will simplify the solution 
of your cete'stial navigation problems. 

In the time diagram, the observer is 
theoretically located outside the celestial sphere 
over its south pole. The diagram consists merely 



B ' y/ Figura 12^-LoGating iS on the time diagram, ship in 

ilbf a drde the celestial eqiiator. The 

l^c^tef c^^ celestial pole. 

f|^Co^^ is westerly. The 

|§|>d^ii^^ drawn in as a vertical line, thus 

|||tii£^ (M)> which is the arc of 

I the poles, at the top 

|i«»f;|Qi^ branch (m) at the 

^^^ims^ Confusion, the lower meridian 

|iiB|:|tfcw?^ line: , : ' ^ . 

meridian by 

f inifliii^ longitude (symbol X). If you were 

|5|n;^vW^ appear on your 

Ijlifi^gi^ M because you*re 

^oc^tei^ Or west^ of— Qi ~A-;^anee--at 
^^^tiiATri'y^ confirm this location. What you 

j^pi^Sfl^ is count from M toward 

|^<^^ee^^ direction depending upon 

p|:t;^Kgiwre sliows another time: diagram ^n 
of the Sun is indicated. The upper 
||jaM is shown as a 

JJ^i^aW arc of the celestial 

;;^uator» between the Greenwich meridian and 

;^^|he Siin at this instant is 9(y. Remember, GHA 
;^ &^ways measured westward from G. 

ITw GHA of a star is measured in the same 
re direction from Greenwich to the star. Because 
^J^ithe SHA enters the picture here, however, your 
r method of locating a star on the time diagram is 

somew^^ different. First, you must locate the 
/ w equinox by its tabulated GHA. Let*s say 

GHA of the vernal equinox for the time of your 
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Figure 12*3.-GHA of the Sun on a time diagram. 
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Figure 12*4.— Locating vernal equinox and star on time 
cfiagram. 

observation is 45*^. Yoii locate the vernal 

equinox 45® W from Greenwich, as shown in 

figure_12r4.Jnie_symbolJhatre^^ 

ram's horns represents the vernal equinox. 

From the Nautical Almanac you find SHA 
of the star in question. You aheady know that 
SHA is measured to the west from the vernal 
equinox. All you have to do here is find the 
SHA of this star, measure SHA westward from 
the vernal equinox, and you have the star 
located on the time dia^am. Let's say it's the 
star Vega, whose SHA is approximately 81^. 



F^re 12-5.-LHA on tiw time diagre. \ 

Figure 12-4 Shows you Vega located on the time 
diagram: 

it's easy to see here that GHA of Vega must 
be equal to GHA of the vernal eqiUnox plus 
SHA of Vega. GHA (Vega) = GHA (T) + SHA 
<Vegsa). In this example GHA of Vega is 81° plus 
4S"',6rl26*. 

Now let's use the time diagram to explain 
some more facts about nautical astronomy. 

JJ0CALI»3m 

Local hour angle is the name ^ven to the 
angje of arc (expressed in degrees, minutes, and 
tenths of minutes) of the celestial equator 
between the celestial meridian of a place and the 
hour circle of a heavenly body. It is always 
measured westward from the. local meridian 
through 360°, 

Let's work this problem of LHA on a time 
diagram. Say you're in 135°W longitude. You 
know your own meridian is represented by M. 
Measure approximately 135° from M toward 
.Greenwich, which means, of course, that 
Greenwich will be shown east of M. Think it 
over , for a moment-you're to the west of 
Greenwich, therefore Greenwich is to the east of 
you. 

Now that we know where Greenwich is and 
where you are, let's take the Sun as we had it in 
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Figure .1 2-6.-LHA, with Sun WMt of your caiestiai 
meridian. 

figure 1 2-3 and try to figure out its LHA. Figure 
12-5 shows us that the Sun is 90° west of 
Greenwich. We know that LHA is always 
measured westward from your local meridian 
(M) to the hour circle of the body (in this 
example, the Sun). Therefore, LHA here is the 
whole 360 around, minus the 45° between the 
Sun's hour circle and M. This 45° may be found 
by inspecting figure 12-5 or by subtracting 90° 
from 135°. Let's think this over-we're 135°W 
of Greenwich, therefore G is 135° clockwise of 
us. The Sunis 90° W or counterclockwise of G. The 
difference is the 45° we mentioned. Subtract this 
. 45 . from 360°And we get 315°. th e T.HA 

Look again at figure li-5. As you can see, 
the Sun.was east (clockwise on the diagram) of 
your local meridian (M). Now let's suppose that 
you're in the same longitude (135°W) but GHA 
of the Sun is 225° instead of 90°. The time ^ 
diagram will appear as in figure 12-6. The Sun is 
now west of your meridian (M). The LHA is 
always measured westward from the local 
celestial meridian to the hour circle of the body. 
Therefore, LHA is the 90° from M to the Sun's 
houi" circle. 

Here are two general rules that will help you 
in finding LHA when GHA and longitude are 
known: 

LHA = GHA-XW 

LHA = GHA+ \E 
_ In west longitude it may be necessary to add 
360 to GHA before the subtraction can be 
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i^ra liT^'Meridian angle (t), with Sun E of M. 



mm 

from 

this>^ amount. Be sure, 
pjioi^^ X^hedt the apctira of your work by 
pfii^Gi^^^ offers a graphic 

' ■ ■ . ■ ■ 

value 

^|u|c^^^ of celestial navigation. 

^|K|ifi^^ ieqrator 
fe^^tw^ place and the 

^Iiraui; east or 

difference 



pl^lp^l^^^ west 

or west 



^ SO^ and must be labeled £ or W. 



»^||ei!^fi^ oh ; a ;time diagram (figure , 



p|^^£iE|s^^ east of 

^j^i^^]^^ from 
it follows; that here t is equal to 



Ai^iin^ with the same longitude/ assume the 
g^^SS^ (figure 12-8), The time 

^M^^ you that the Sim is west of M. 

Ifb^inCt^ to the west and amounts to 

ll;^:^ --^^ the diagram will show you 

M, t is the same as 
here is that meridian 
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Figure 12-8.-Meridian angle (t), with Sun W of M. 

angle of the Sun is always east before local 
apparent noon and west afterwards.) It is an 
absolute necessity for you to know whether t is 
east or west. The time diagram is the best means 
of Hnding out this information. 



ELEMENTARY NAVIGATION 

The rest of this chapter approaches actual 
navigation oidy in the most general way. To 
begin with, we know that a fix by celestial 
observatioii is the point at which two or more 
lines of position (LOP) intersect. To understand 



lii^hata celestial LOP is, we first must grasp the 
concept of circles of equal altitude. 

Inlagine a straigiit line drawn from a celestial 
body perpencficular to the surface of the Eartlu 
Where this; line hitersect^ Earth is the GP of 
the star. If you stood at this point (the GP of 
the star) and took a sight, you'd get an altitude 
of 90^. The star, in other words, is in your 
zenith (directly overhead). 

Suppose you have a buddy who is standing 
exactly 1 nautical mile (1 ' of arc) from you. 
You can see that he also is 1 nautical mile (1 'of 
arc) from the star's GP. Furthermore, his zenith 
is 1 ' of arp from the star's position on the 
celestial sphere. (The' difference between the 
zenith of the GP of a jjody and the zenith of an 
observer is called the zenith distance.) If he 
takes a sight of this star just as you do, the 
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; altitude he gets wiU differ by 1 ' from yours. 
Because altitude always equals 90* minus zenith 
distance, the sight Ke takes will read SP^SP '. 

, Let's stop right here and look at a significant 
j.fact. As long as your buddy stays exactly 1 mile 
a?i«y, he can be in any directioii i&om you. In 
otter words, your position is the center of a 
<^cle. Your buddy could be anywhere on that 
arde and get the same 89°59 'sextant altitude. 
He is on a circle of equal altitude. This circle of 
: eijual altitude is a celestial LOP. 
; From the star's GP, any number of cir cles of 
equal altitude spread out as altitudf^ decreases 
with distance of the observer from the Gf. The 
nULximiun limit, of course, would be about 5400 
nautical mfles (5400' of arU) from the GP, at 
which point the star would be seen on the 
horizon at zero altitude. Altitude at this limit 
would have decreased the entire 90" (5400 '). 
Now let's £Q back to fixes, tt would seem 
^ that we could use the intersection of a circle of 
equal altitude of one body with a circle of equal 
altitude of another to obtain a fix by celestial 
navigation. After all, we can locate the latitude 
and longitude of the GP by the declination and 
^A of the star. By subtracting the altitude 
ftom 90 and changing the result to nautical 
miles, we should be able to draw a circle of 
equal altitude around the GP. Unless the 
observed body is at a very high altitude, 
however, the circle of equal altitude is so far 
from the GP that both of them cannot appear 
on the same chart. What we actually do is locate 
"~a-g6gmeni of ihe arcie oi equal altitude we are 
on. This segment, plotted as a straight line, is the 
LOP you see the navigator use. 

The remainder of this section discusses 
means of determining this LOP. Although well . 
cover only the elements of sight work, you 
should have a general understanding of v/hat 
goes on, which is the aim of the following topic. 

COMPUTED ALTITUDE AND AZIMUTH 

In Pub No. 229 the altitude and azimuth 
angles of navigational heavenly bodies have been 
computed „ in advance for whole degrees of 
latitude and local hour angle as well as 
declination. Computed altitudes and azimuths 
for selected stars are given in Volume I of Pub 
No. 249. These two publications offer sight 
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Figure 12-9.-Cele>tial line of position. 



reduction tables (described later) that are the 
most . popular ones used by present-day 
navigators. 

The azimuth line from any point to the GP 
of a heavenly body is actually the radius of the 
cu-cle of equal altitude passing through that 
point. This fact is obvious in figure 1 2-9 where C 
is a -point and the line CGP represents the 
azimuth line from G to the GP. 

Assume that you're aboard ship preparing to 
plo t an LOP from a n elestial-observation^u've— 
just taken an accurately timed altitude of a 
particular body. You don't know exactly where- 
you are, but you have a general idea from your 
DR. You take an assumed position (AP) at or 
near your DR. Here's -where the tables of 
computed altitude and azimuth come in. = = 

From the tables you can determine the 
computed altitude (He) and computed azimuth 
(Zn) of the body from the AP at the instant of 
observation only. (You can't use an observed 
azimuth because you're not located at the AP.) 

If you drew a line through the AP along the 
azimuth line, your celestial LOP (that iS, the 
circle of equal altitude you are on) would 
intersect this azimuth line toward or away from 
the body's GP. The distance toward or away is a 
number of nautical miles equal to the number of 
minutes ,of arc by which the He differs from the 
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^griM^^ (Ho), the 

^#i^ddi'i^^ them) 1$ 

l^d pf^ the (Gap. If the 

raiilpUtedpa^^ is less thatl the observed 

altitude; 1^^^ laid off 
ftomtii^^^^ 

Aititiide Confections 

A few general pointers regarding altitude 
corrediphs sikould be mentioned here. BesLden 
inilex corrpction (IQ, which is explained later in 
this chapter, there are four other altitude 
corrections. Il^ese corrections are for refraction, 
dip, pardlax, and semidiameter. 

Refraction is the deflecfion of light rays 
from a straight line, caused J)y the oblique 
paisage prthd ra throue^ diff^ 
of density; For simplicity, in '^navigatiort, 
refraction may be thought of as the bending of 
light rays as they pass at an angle through the 
layers of ^atmpsphere. The refraction conection 
is always subtracted from sextant altitude. 

Dip is the dj^ the visible 

horiron at the s^ at 
the pbseryer's hei|tht of eye, or hei^t^a the 
surface. The (fi^^ always subtracted 

from the sextai\t altitude. Dip is also called 
heigjitof eye; : 

^^^^ of a 

heayexily body 'as seen from somci point on the 
Earth*s surface and a s seen from so me other 
point, as from the center of the Earth. 

Semidiameter is the angular distance 
between the limb of the body and the center. 
When an observer pulls down the Sun's or 
Mopn's lower limb to the horizon, he must add a 
semi-diameter correction from the sextant 
altitude. If the upp^ limb is . obsi ;rved, the 
semidiameter correction must be suba'aicted. 

Conection for observed ?dtitude (refraction) 
and correction for height of eye (dip) are 
printed on the inside front cover of tibe Nautical 
Almanac. 

Semidiameter corrections to be applied to 
the Sim and Moon appear ir the daily pages 
throughout the Almanac. Index error, of course, 
is determined in advance for the individual 
sextant. During morning stars, this may be done 
after star sights when the horizon is clerir. 
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Figure 12-11. -Star fane for^tar finder. 



IDENnnCATION OF CELESTIAL BODIES 

To woric a sight on a' celestial body, you first 
must knoM'' which celestial body you have 
observed. Usually, before twilight, a number of 
bodies are selected so that the lines of position 
obained will give a good fix. Identification of 
(xlestial bodies and their approximate positions 
at desired times can be found by using a star 
finder. 



STAR FINDER AND IDENTIFIER 
METHOD 

The star finder and identifier (No. 2102D) 
consists of a star base (figure 12-11) and nine 
latitude templates. The star base is aplastic dis'/C 
on which the north celestial pole is at the center 
on one side and the south celestial pole at the 
center on the other side. The latitude templates 
are constricted for 10° latitude intervals (5°, 
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Figura 12-12.-Star base and template. 



15*, 25°, etc.). Each template contains altitude 
anc^ aziniuth ciirves for determining the 
approximate altitudes and azimuths of celestial 

Using the Star Finder 

The use of the star finder is best explained 
by an example. Suppose you want to determine 
the approximate altitude and azimuth of Suius 



and RigcLsb that you can shoot thenu Assume 
that yovAhave a DR position of latitude. 
37° 14.8 'N, longitude 1 44°25.6 'E. Tlie GHAT is 
found to be 3 1 2° 46.8 at that time. 

To u«; the rtar finder, all you nesd to know 
is the LHA of Aries. Applying the method 
described earlier in this copter, you find the 
LHAT tobe 97° 1 2.4'. Select the template closest 
to your DR latitude and place it over the star 
base. In this example you select the template for 
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latitude 35*^N and the star base, which contains 
N at its center. Place the template oyer the star 
base (a hole in the template fits over a peg at the 
center of the star base) and then orient the 
template so the . arrow points to 97.2**. (See 
figure 12-12.) From the template you detennine 
the approximate positions of Sirius and Rigel to 
be as follows: 



ha 


Zn 


39° 


176° 


43° 


207° 



Sirius 
Rigel 

Pub No. 249 Method 

Another method of identifying stars is by 
consulting Vol. I of the Sight Reduction Tables 
for Air Navigation (Pub No. 249). In this system 
only selected stars are tabulated. These stars are 
favorably situated in azimuth and altitude for 
obtaining fixes. 

205 



To use the tables, the Quartermaster, 
determines, first, the LHATfor the approximate 
midtime of the period during which he expects 
to make observations. He then enters the tables 
vrfth his approximate latitude and LHAT. Listed 
in the tables are altitudes and azimuths of seven 
stars. One disadvantage of this method is that 
the stars tabulated may not be those that cart be 
observed because of cloud cover. 

-^V SEXTANT 

One of J:he better known navigational 
instruments is the sextant. It is used to measure 
angles that ultimately result in determining the 
ship's position at sea. The sextant is capable 
only of measuring the angle between two 
objects. Its principal function in navigation is 
measuring the angle (called altitude in this 
usage) between a heavenly body and the visible 
horizon. When you have the altitude, you still 
must work out the ship's position (by methods 
described later). 
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Figura 12«14.*--liMnt Mxtantmkromttft^ 

the 0 on the vernier, which^ in figure 12-14, is 
between 1 6 and 17. Thus, the altitude is a little 
more than :58*'46^': To find, to the iicaiest tenth 
of a minute, how much more the altitude is, 

' start along the vernier scale from 0 and locate 
the first graduation that lines up with a 

™graduation-oiF-the~drum: Here, it is readily 
apparent that the first graduation that so lines 
up is 3. Therefore, the sextant shows an altitude 
of 58**16.3'. 

TAKINGASIGHT 

Now that you know the parts of the sextant, 
let's take a Sun sigiht and obtain an altitude. 
Face the spot on the horizon just below the Sun. 
Place filters across the horizpn glass and the 
index mirror, and look into the telescope. Move 
the sextant up or down until the line of the 
horizon crosses the middle of the dear half of 
the horizon glass. Move the arm until the index 
minor picks up the Sun*s image and reflects it 
upon the mirrored half of the horizon glass. 
Continue moving the arm so as to "pull down" 
the Sun's reflected lower limb Oower edge of the 
disk) imtil it appears to just touch the horizon, 
as seen through the clear half of the , horizon 
glass. Then rock the sextant slightly frpm side to 
side so that the Sun's image describes a small 
arc. Adjust the arm so that the lower limb barely 
touches the horizon when the Sun is at the 
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Figure 12*15.-Vlew through the telascope at the instant" 
of ofaiervation. 

bottom of the arc. This procedure is called 
"swinging the arc." It ensures that you pull the 
Sxin's reflection to a point on the horizon 
directly below the Sun itself. Pulling it down to 
a point slightly to either side gives you an 
inaccurate ialtitude. Use the micrometer to 
obtain a fine adjustment and for reading the 
altitude to the nearest tenth of a minute. The 
view should appear much like figure 12-1 5 at the 
time of observation. 

TIMING OBSERVATIONS ' 

The sextant in figure 12-14 shows that the 
altitude of this particular heavenly body was 
58^16.3' at the instant the observation was 
taken. If you don*t know the exact time of 
observation to the second, all your subsequent 
calculations will be inaccurate. Consequently, 
the exact time must be recorded the instant the 
observation is made. Don*t wait to read the 
sextant altitude first. 

INDEX CORRECTION 

' Practically every sextant has a small error, 
called the index error, which is allowed for by 
applying the index correction (IC) to every 
sextant reading. To find the IC, place the index 
mark at 0® on the limb scale, and level the 
sextant toward the horizon. If there is no IC, 
setting for zero altitude will bring the direct and 
reflected images of the horizon exactly into line. 



If the t>vo images are not exactly in line when 
the instrument is set at zero, the IC is the 
amount shown to the right or left of zero after 
they are brought into line. A few graduations 
have been inserted to the right of the 0'' mark to 
allow for an IC that might occur on that side. 

After the images are lined up, if the index 
lies to the right of 0'', then the IC is plus and 
must be added to all sextant readings. If the 
index Ues to the left, the IC is minus and must 
be subtracted. ' 

This Uttle jingle will helj) you remember how 
to apply the IC to the. sextant reading: "When 
it*s on, it*s off; when it*s off, it*s on.** In other 
words, when the reading is on the drum scale, 
the correction is subtractive; when the reading is 
off the drum scale, the correction is additive. 

CARE OF SEXTANT 



Accuracy of the sextant depends pn exact 
adjustment and alignment of its various parts. A 
slight shock, for instance, can disturb the 
adjustment and alignment enough to produce a 
material error. In handling the sextant, exercise 
great care to avoid striking it accidentally against 
any object. Accidental dropping will, of course, 
either temporarily or permanently destroy its 
value as a navigational instrument. Protect it 
against exposure to salt spray while you are 
waiting to get a sight. If no shelter is available, 
use a towel to protect the sextant. 

Moisture must not be permitted to 
accumulate on the mirror or^ glass surfaces. 
These surfaces should be dried with a good grade 
of lens paper or a piece of clean, soft linen. Silk 
or chamois may scratch the mirrors, and cotton 
cloth or waste may leave particles of lint 
adhering to the glass. Alcohol is an excellent 
glass cleaner and is safe to use on a sextant. 

Never use brass polish on the. arc or vernier 
b'^cause it eventually abrades the gr aduations on 
vne scale. When cleaning becomes necessary, use" 
ammonia. Subsequent rubbing with thin oil and 
lampblack wiU restore the distinctness of faded 
markings. A drop or two of light oil should be 
applied occasionally to the sextant's working 
parts. 

Adjusting screws on the sextant should never 
be manipulated unless absolutely necessary and 
then only by authorized persons, who must 
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Figure 12-16.— Altitude correction table. 

exercise the greatest possible cailtion. Minor 
adjustments dre described in Dutton*s 
-Navigation -and Piloting and Bowditch's 
American Practical Navigator. All other 
adjustments shoxild be made by trained, 
personnel in the optical shop. 

WORKING A SIGHT 

p Now let's work a sight problem, using 
information from Pub No. 229 and the Nautical 
Almanac for 1970. Through use of ' the star 
finder you determine the approximate position 
of the celestial body you want to use 
(Aldebaran, for instance). Then you take a sight 
on Aldebaran and record the following data: 

hs. 29°52.5' 

GMT 21h40m 19s 2' January 1970 

-^-DR lat, ■ ■ ^^^tlSJylM—i-^ : 

DRX.. .63° 45.0 'W 

Heigjit of eye . 36 feet 
IC 0.8 (+) 



Our first step is to find the observed altitude 
(Ho). From the table inside the front cover of 



the Nautical Almanac (figure 12-16), we learn 
that the correction for a 36-foot hei^t of eye is 
minus 5.8'. Correction for refraction on the 
same page is minus 1.7 The algebraic sum of 
the corrections for IC (+.8'), height of eye 
(^5.8 '),and refraction (-1.7 ')is -6.7 '. Subtracting 
tJ-at figure from the sextant altitude (hs), we get 
the Ho. Thus: 

hs 29°52.5' 

Corrections. .... -06.7 ' 
Ho 29°45.8' 

Next, we need an assumed position (AP). To 
simplify matters, the latitude of the AP (DR 
position) is rounded off to the nearest whole 
degree of latitude. The hK latitude in this 
instance is 34°15.0'N, so we take 34°N for. the 
latitude of the AP. For the time being we will let 
the longitude of the AP be the same as the DP; 
longitude, or 63°45.0'W. Later wc will see how 
, certain requirements of convenience might cause 
us ,to alter the minut'ss value of the DR 
longitude. 

To find the computed altitude and azimuth 
in Pub No. 229, we need the fox/owing three 
values: latitude (Lat), declination (d), and local 
hour angle (LHA). We aheady have the latitude. 
It is assumed latitude (34°N), which is the 
nearest whole degree of latitude to the DR. Now 
let's find the declination and local hour^gle. 

DECLINATION 

To find declination, use the appropriate 
daily data pages from the Nautical Almanac 
(figure 12-17). In the column headed STARS 
-yoircan-find the declination for Aldebaran. It is 
N(fornorth) 16°27.2'. 

LOCAL HOUR ANGLE 

Next we'll work out LHA. With stars we 
must determine GHA from the Nautical 
Almanac by adding SHA of the particular body 
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07 
.08 
09 
10 
11 

12 

8 

15 
16 
17 



l97a JANUARY I, 2. 3 (THURS., FRI., SAT.) 



ARIES 



GKA. 



VENUS -3'5 



GMX 



D9C 



m M 

146 204 
163 226 
176 25^ 



221 »7 
236 35a 
251 37-6f3M 
266 40*1 



28r: 42<5 
29t> 454) 
311 47-5 
326 49^ 
341 524 
3f56 54^ 

11 57-i 
26 596 

A9 n7A 



57 04>: 



87 09^ 



184 586 S23 37*3 
199 
a4 
229 
244 
259 



37»3 
37'2 
3T«2 
37*1 
37-1 



274 

289 
304 

3J9 



57«9 
56^ 
55-9 
55-0 
54^0 

5>0 S 23 374 
52.0 3/ ^) 
5M _J^7^: 
SH ' . 3fc-9 
49-1^ 36^ 



MARS H-O 



ORA. 



Dtc 



>49 46-2 

4 47-2 
19 46-2 
34 45^ 
49 44*3 
64 43-3 
79 42-3 

:94>M14 
109404 
124 394 
139 38-5 
154 J76 
169 364 



36f 

S 23 36* 
36-7 
36-7 

• • 36-6 
36-5 
36-5 

S23 364 
364 
36-3 
- 36-2 
56-2 
36*1 



116 35^7 S 
U136-^ , 
146 37-3 
Idl^ . 
176 38*7 
191394 

266 404S 
2?1 40^ 

J36Jll??_, _ 

^1424 ; 

266 43-2 
261 43-9 

296 44-7 S 
311454 
326 46^ 
341 46-9 • 
356 47-7 
11 484 

26 49-2 S 
41 49^ 
56^07 
71 514 * 
86 52-1 
101 52-9 



7 25-2 
.244 
23-6 
. 22-9 
22-1 
214 

7 20^ 
196 
.IB-: 

- 18-3 
17-6 
166 

7 16*1 
15«3 
14-5 

• 136 
1^0 
12-3 

7 11-5 
10-7 
10^ 
09-2 
084 
07-7 



JUPITER -14 



ORA. 



Ok. 



250 31-5 Sll U-5 
265 33-6 11*6 
280 35-7 11-7 
295 37-9 . . 116 
310 406 11-9 
325 42-2 12-0 

340 44-3 Sll 12-2 
355 464 12-3 

0jI8^ ^124- 

25 50-7 • ■ 124 
40 52-9 124 
55 55-0 12-7 

70 57-1 Sll 126 
85 59-3 12-9 
101 014 13.0 
116 034 • • 13-1 
131 05-7 13-2 
146 07-9 13-3 

161 106 Sll 134 
176 12-1 134 
191 14-3 13-7 
206 164 -136 
221 184 13*9 
236 20*7 14-0 



SATURN +0'5 



Dm. 



70 27-3 N 

85 29-7 
100 32-2 
115 34*7 - 
13 0 37*2,. 
145 3*6^. 

160 42-1 N 
175 444 

190-47-i-— 
205 494 • 
220 52-0 
235 544 

250 57-0 N 
265 594 
281 01*9 
296 044 - 
311 06-9 
326 09O 

341 114 N 
356 14-3 

11 166 

26 19*2 • 

41 21-7 

56 24-2 



9 494 
494 
494 

. 494 
494 

, 494 



STARS 



NaiM 

Acamar 
Acnix 



Win:*!' 
Ail'^ 
Al Witlr 

Alphwd 



9 494 
494 

- 49-t 

^74' 



49-7 

9 49-7 
49-7 
49-7 

-.49-7 
49-7 
49-7 



Arcuirut 
Atria 
Avlor 
Bitllaciix 



S.HA 



Dm. 



315 426 S 4 0 254 
335 504 S 57 234 
173 46*3 S 62 55-7 



166 49-1 N56 07-0 
153 244 N 49 274 
28 246 S 47 06-7 

276 X90- 



218 28-0 
I?6 38-9 

m 174 

62 404 
353 476 
113 066 

146 25-7 
108 38-7 
234 31-0 
279 066 
271 364 



8 314 



N 26 484 
N 28 55-7 
N 8 47-2 
S 42 28-3 
S 26 221 

N 19 20*0 
S 68 584 
S 59 244 
N 6 194 
N 7 24-3 
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to the tabiiHted GHA of the first point of Aric^ 
Refer to the dafly data pages (figtilre 12-17) 
again. Every hour of GMT for 2 January is listed 
in the far left column. Remdinber, OMT of our 
dght was 21h 4Qm 198. We can see, then, that 
GBA 6f the first point of Aries for 21h GMT is 
57*04.7'. Now we must determine how much 
arc to add to that to take care of the 4Qm 19s. 
From the yellow pages at the rear of the 
Nautical Ahnanac (figure 12-18) find the 
oohmm headed 40m. Running down the left 
column to 19s and then across to the first point 
of Aries columnr we select the value 10^06.4'. 
Adding this value to 57^04.7', we get67''ll.l 
which is^ the GHA of Aries at the time of 
obaervation. 

The sum of the SHA of Aldebaran and GHA 
of Aries equals the GHA of Aldebaran at the 
time of the sight. Aldebaran's SHA is foimd in 
the white pages of the Nautical Almanac under 
the proper date. Choosing the vahie 29r26.7' 



from the side column opposite iMdebaran, we 
add: 

GHAT 67^1. r 

SHA Aldebaran .... 29^26.7 ' 
GHA Aldebaran 358''37.8 ' 

It's obvious, now, how to solve for tlw local 
hour angle. In west longitude LHA is found by 
subtracting the longitude of the observer from 
the GHA. In east longitude LHA is found by 
adding the longitude of the observer to the 
GHA. 

The longitude here is 63''4S.0'W, and we 
must subtract it from the GHA of Aldebaran. . 

GHA Ald'sbaran . . . 358''37.8 ' 

XofAP.... 63''37.8' 

LHA 295^ 
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Figure l^iS.-lncremants and corrections table. 

We now have the three values needed for 
■ i^^ 229 (figure 12-19). 



Latitude ........ 34*^00.0 'N 

Declinatibn ...... 16*^00.0 'N 

Local hour angle . . 295** 



CJOMPUTED ALTITUDE 

V Sight Reduction Tables for Marine 
Navigation Pub No. 229 is the marine or surface 
counterpart of Pub No. 249 and has superseded 
Pub No. 214, It is issued in six volumes, with 
one volume for each 15^ band of latitude^ Each 
volume is divided into two sections, based upon 
latitude, and contains tabulated altitudes and 
azimuths for 16*^ of latitude. For example, the 
two sections of Volume I are applicable to 
latitudes of 0*' to T and 8** to 1 5** respectively; 
data pertaining to 15** latitude is also contained 
at the beginning of the first section of Volume 
-li.-4n^ccmcy"of^:l '-^or^titude 
for azimuth angle may be attained in 
calculations through the use of applicable 
corrections to the tabulated data. ' ' 

Entering arguments are latitude, declination, 
and local hour angle, all in whole degrees. 
Although Pub No, 229 provides for entry with 
the exact DR latitude, the tables are intended to 
be entered with an assumed latitude of the 
' nearest whole degipse, and an assumed longitude 
which will result "in a local hour angle of an 
integral degree. The local hour angle determines 
the page of entry, upon which altitude and 
azimuth data is tabulated-in~columns headed by 
latitude entries; vertical columns on the right 
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idid ipveiii'^^^ 

id) in minutes snd tenths of minuties lie used to 
find the commotion to altita^ ^ this step, 
deci]^ may be found h a vertical 

aigument. Values found in tiiese two steps aie 
opmbined aQd applied to the^abulated iiTtitude 
fa licCQitlance ssgj^ of »jititude 

<U^^ (d). This is the first of two proc ^Jdi res 
known as difference corrections. 
^^^^^ a sc iitieience 

ppnection is sometimes approp>*TUfc. (Jiis 
js the case, the value of d is printed hi 2iib No. 
229 in italics and is followed by a dojt. The 
M^nd difjterence is found by comparing the 
altitude differences above and below the base 
vahie; for exaim>le, if the declination argumenl 
for entry is 2Cr, the altitude difference values 
for 19** and 2r are compared, and the 
difference between the two is the double second 
difference. Interpolation tables contain, on their 
right-hand edge, a double column which is 
identifkd as a double second difference and - 
correction .column; this is a critical table and 
correction values are taken dirtctly from it. The 
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27.4 

27^ 
27.7 
27.1 
27.f 



4.5 
f6 

4.6 
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22.6 
18.2 22.7 
137 IB J 22.8 



9.2 13.8 »8.3 32.9 
92 MB r.8.4 23.0 
9J 119 18^ 211 
9J 119 18.6 212 

9.3 14.0 18.6 213 



aoa5 a9 1.4 1.8 3 J 3.711 3^4.0 

ai a5 1.0 1.4v1.9 2.3 2.712 16 4.1 

ai 06 1.0 1.5 1.9 2.3 2.812 3.7 4.1 

02 06 1,1 1.5 1.9 2.4 2J13 3.7 4.2 

02 07 1.1 1.5 2.0 2.4 2.9 3.3 18 4 2 

03 0.7 1.1 1.6 2.0 2.5 2.9 3.4 3.8 4.2 

03 08 1.2 1.6 2.1 2.5 10 3.4 3.8 4.3 

04 08 1.2 1.7 2.1 2.6 10 3.4 3.9 4.3 
04 0.8 1J 1.7 2.2 2.6 10 3.5 3.9 4.4 

OOOJ 09 1.4 1,8 2.3 2.7 3.2 37 4.1 

nnf>< ^n^A 107? 3.T <,3 



0105 1.0 Its 1.9Z4 2.813 3.8 4.2 

01 06 1.1 1.5 2.0 2.4 2.9 3.3 3.8 4.3 

0.2 06 1.1 1.6 2.02.5 2.9 3.4 3.8 4.3 

020.7 1.1 1.6 2.1 2.5 3.03.4 3.94.4 

03 07 1.2 1.6 2.1 2.6 10 3.5 3.9 4.4 

03 08 1.2 1.7 2.2 2.6 11 3.5 4.0 4.4 

04 08 1J 1.7 2.22.7 3.1 3.6 4.04.5 
18^2.7 3.2 3.6 4.1 4 J 
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Figm 12-2D.-lnttrpolation taUo. 

■ secic^d difference correction is always additive. 
As;>ppropriate, : first and second difference 
.dpfi^ctions are obtained, combined, and applied 
to the tabulated altitude to determine computed 
"altitude: ^ 



Pub No. .229 tabulates, following altitude 
difference (d), the azimuth an^e (Z) to the 
nearest tenth of a degree. For greater accuracy, 
mental inter^lation may ■ be^^nsed, not only to 
cprrect the azimuth angle for the declination 
increase or difference, but also for differences in 
latitude and LHA. Rules are given on each iJSge 
of Pub Ko. 229 for conversion of azimuth angle 
(Z) to true azimuth (Zn). 

Table 12-1 illustrates sight reduction for the 
star Aldebaran using Pub No. 229. 

AIR NAVIGATION TABLES 



Sight Reduction Tables for Air Navigation 
(Pub No. 249) contains another system for 
solving sights and obtaining lines of position-a 
system that is becoming increasingly popular in 
the fleet. The tables come in three vciumes and 
are arranged for use with the Air Almanac. 
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^liildi^ii^ tdhition fb^ Akhriiran 

''■^fe^r^v ■■<■■ :■'. ■ • • ■ ■ ■ ■ : 



2^^11970 
CbufsiB 06(f 
SjpiBed 15 lets 
BQ4y Aldeba 


■ u 

W V J E 
BODY — ^ ° 




34 15N 
- 63 45W 


IT 


1740-19 


ZD 


+4 


GMT 

6r Date 


2140-19 
2 JAN 


GHA 1 


hrs) 


57 04.7 




6HA 


m & s) 


10 06.4 


V corr or SHA 


291 26.7 


Total GHA 


358 37.8 ■ 


a Lonq 


63 37.8 too 


LHA 




Dec. Tab 


16 27.2 (N) S 


d. coir (±) 




Total Dec 




16 27.2 (N) S 


Enter 
Pub. No. 

229 


LHA 


295 


Dec 




1 S 


-a Lat 


34 ' 8!' 


1 $ 


Dec Incr^ (±: d 


27.2 30.1 


tens- 




.:_3fi 13. b 


units 


V DS corr 


.1 +00 


Total corr (±) 


13.6 


He (tab^Alt) 


29^ , 24.1 




29 37.7 


SiBxt;/ Corr. 


+■:'■■ ' 


r I.e. 


0.8 


Dip {36 ft) 


5.8 


Nain Corr 


1.7 






SUMS 


0.8 7.5 


Corr 


-6.7 


Hs 1 


29 52.5 


Ho 


29 45.8 


He 


29 37.7 


a 


8.1A 


(T) 


Az (interpolate) 


039.4 


?n 


089.4 


Advance 

































Volume I contains data for selected . stars. 
This volume is usable through all degrees of 
latitude from SP^'N to SP^'S. As explained 
previously, this voluipe also serves as a star 
finder and identifier for a number of stars. 

After observing a body» sextant altitude 
corrections are applied in the usual manner to 
obtain Ho. An assumed longitude(aX) is selected 
so that LHA of Aries will be a whole degree (or 
an even degree above 69^ latitude). Ilie tables 
are entered, using the nearest whole degree of 
latitude, LHAT;and the name of the body. The 

-nnmpiitftrf altitiiHft nnH flyimnth arft ft vtrftcted. 
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For complete details of this method, you are 
advised to consult the instructions in Volume I. 
Volumes n and HI seldom are used in surface 
navigation. 



LOCAL APPARENT NOON 



Local apparent noon (LAN) is a sight taken 
on the Sun the instant it transits an observer's 
meridian. At that time the Sun is at its highest 
altitude^^JThe.. IAN ^linesiof- position coincide 
with the ship's latitude. 

A number of methods for determining the 
time of LAN have been devised, but the one 
^en here proba^bly is the simplest. It consists of 
considering the GHA of the Sun.jto be equal to 
the ship's longitude, when in west longitude, or . 
360^ minus the ship's longitude when in east 
longitude. 

The largest tabulated value for GHA of the 
Sun that does not exceed the longitude is 
extracted from the daily page of the Nautical 
Almanac. The difference between this tabulated 
GHA and the assumed longitude is then used to 
enter the Increments and Corrections table in 
the yellow pages at the back of the Nautical 
Almanac. The time interval coiresponding to 
this value is added to the time of GHA taken 
from the daily page, and the sum of these two 
values represents the time of LAN (The 
Increnients and Corrections table is used here to 
convert arc to time.) A problem of LAN 
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lih 24m 32» 



• ; In ttie preceding problem, LAN would occur 
? - "^apSronmately 1225. A closer estimate can be 
; ; , Q!>tained by takinig the difference between the 
i&; : »200 and the 1225 DR longitudes, coverting 
jvtliatt^ difference V to tii^ and applying the 
|5?f:ro8ulting cprrection to the previously 
J. ; determined tinje of LAN. 

^I;?; ~ . Now that LAN is Icnown to the closest 
J > ; jflrinute, the usual procedure is to start taking 
■• bi^^ ®f ^® Sun a few minutes early to ensure 
•; : that a sight actually is taken at the exact instant 
of transit. 



AZIMUTH OF THE SUN 

Computation of compass error at sea 
depends upon the observation of the azimuth of 
celestial bodies; the Sun is the most commonly 
' ^ purpose. Upon observation, the 

observed azimuth is recorded. The time (to the 
nearest second) and the DR position are also 



^ f- ■ -Flgurei2-21;-Arimuth clrcl6. 7 — 

noted. With DR position and tune; the navigator 
computes Zn. The difference between GB (gyro 
bearing) and Zn (tn»e direction) is compass error 
(C.E.). It should be appropriately labeled. Keep 
m mind that accuracy depends upon the 
navigator's knowledge of his position and the 
correct tune. 

In takiog an azimuth of a celestial body, the 
azimuth circle is used. An azimuth circle (figure 
12-21) is a nonmagnetic nielt^l ring sized to fit 
upon a 7V4-inch compass bowl or upon a gyro 
repeater. The inner lip is graduated in degrees 
from 0 to 360 in a counterclockwise direction 
for the purpose of taking relative bearings. Two 
sightmg vanes (the, forward or far vane 
containing a vertical wire, and the after or near 
vane containing a peep sight) faciUtate the 
o^^^y^t'O" of bearin gs and azimuth s. Two 
finger lugs are used to position the instrument 
exactly while aligning the vanes. A hinged 
reflector vane mounted at the base and beyond 
the forward vane is used for reflecting stars and 
planets when obsening azimuths. Beneath the 
forward vane a reflecting miiror and the 
extended vertical wire are mounted, enabling the 
navigator to read the bearing or azirhuth from 
the reflected portion of the compass card. For 






PHI 






■;>-;:TAB?^f 






: OOBR 
















•182.0 


















181^6 


+.2 


.04 












181.3 


180.6 


-.8 




.18 








TOTAL CORK +.55 or .5 



N'iJtii9^^ W^^ TO ZN ' 

wftPTn T AT "JA GREATER TIfAN 180*. . ZN - AZ 
nunin 4^1 j^^^ j^^gg ^jj^ 180».......;ZN - 880» - AZ 

florrra r at I'HA GREATER THAN ISO*... ZN - 180* - AZ 

801JTH LAT j^g^ ^^jg gg ^jy^^ .„. r>^Z N« I S O' + 



00UPA8S BEST ERROR WEST 
If pCfiMPASS jLBACT EAST 

FIgura 12-22.-SMnpto niiniilh proUMn. 
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QUARTERMASTER 3 & 2 



> ^pbs^^ of the Sun, an additional 

; it$tect||ng^i^^ housing are mounted on 
^ the between the fbrwaid and 
; aftiw vm©R.^^^^T^^ are reflected by the 

niiiror to t^ a vertical slit admiti^ 

I; ftlaw of light passes through 

a 4r reflecting prism^^ a^^ is projected on the 
<x>mpass card from which the azimuth is directly 
read.- In obswying both bearings and azimuths, 
two spirit levels, which are attached, must be 
used to level the instrument. ; 

Use figure 12-22 and the 15 steps to solve 
the sample problem: 

On 2 Jan 1970:> the navigator observes the Siih 
with m azimuth circle and gets byro beari> of 
227.5**. The exact time of observation as 
15-54-12. His 1554 EiR position was 
33^12.0'N,2r22.0'W. 

1. Record known information on form. 

2. Find ZD, GMT, and date. 

3. Determine: the GHA and declination of 
the Sun for timercof observation (s:ime as sight 
form). — ; 

4. Apply the DR longitude to the GHA and 
determine the exact LHA of the Sun. 

a. In soriie cases you must add 360** to the 
GHA to subtract DR longitude. 

5. Record the three exad values, (LHA, 
PECandDRlat.). 

a. Record the three lowest tab values of 
above. (These are the base entering arguments 
into Pub No. 229.) 



6. Determme the factors for the mmutcb of 
each of the three entering arguments by <i|viding 
the minutes of each by 60 and rounding off to 
the nearest tenth. 

7. Using the lowest tab valu^ of the three 
entering arguments, enter Pub No. 229 and 
determine the Az Tab. 

8. Determine the AZ on the ot?.er side of 
the exact values for each of the three arguments 
and record it rniier AZ Inter*p. 

9. Determine the AZ difference along with 
sign between the AZ Tab and AZ Inter^p. 

°10. Multiply the factor and the IaZ 
difference for each argument and record it to 
nearest tenth in appropriate plus or minus 
column. 

1 1 Add the three corrections and determine 
the total correction. 

12. Apply the total correction to the AZ 
Tab to determine the AZ. 

1 3. Convert the AZ to Zn, according to rules 
on form. 

14. Compare the GB and the Zn to 
determine the amount of gyro error. 

15. Determine the direction of the gyro 
error. . 
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Pliiltelii:-- 



CHAPTER 13 



ANDGURRENTS 



sbhf?^ tide and current 

^^'^^Hfti^ in : 

J^^t^a^^^^^ at iany 

J|^|^^^^^ sunrise,; 

;piui|^^^^ made 

pfi^l^^&i^^ The ■ ^Nautical 



i^tfll^B^^^ the methods utilized 



TIDES 



p|||;^lli^^ of the ocean level, 

l^pei^^ of the Moon and 

^|j$ii^ac^ (^lUunction with the centrif^ 
P^ttii^'^^^^^ called tide. The 

ip^U^b^^ tide is 

^li^jte^ level of a 

jp^^M^ At high and low 

^J^vitCT brief pieribd duri^ which no 

ffScilimge occurs in the water leveL This period is 
||(ipwS:itand, 

llJ^ total rise or ftili from low water to high, 



.^ Jbr i^ is c^ed the range of the tide. The 
||^AP^Uft|k water level at high and low 

II;; wati$ differs with phases pf thie Moon, variations 
l^f^Of force and directions, and ' other 

i^'^phenomena. The average height of high water, 
;ymeasured pver a 19-year |^riod, is called mean 
The average ly^ight of low water, 
measured ovc the same i^riod, is mean low 



water. The plane midway between mean high 
and mean low W2^er is mean tide level. 

-Spring- tides occur near the time of full 
Moon and new Moon, at which times the S\m 
wd Moon act together to produce tides higher 
and lower than average. When the Moon is in its 
first or last quarter, the Moon and the Sun are 
opposed io each other, high tides are lower and 
low tiides are higher than usual and are referred 
to as neap tides. 

TIME OF TIDE AND ~ 

DEraaWw^ 

You already .are familiiar with the tiny 
_figures that indicate depth of water on a chart, 
let VIobk bne^ o for instance. Oft 

the chart, check under the title /^Soiihdings in 
Fathoms at Mean Low Water.'' Does this figure 
6 mean that there always are exactly 6 fathoms 
at' low water at this particular spot? No. Mean 
low water is only an average of the various 
depths actually sounded here at low water 
during survey. Consequently j the actual Virater 
level at low water may be above or below mean 
low >Vater at different times. Hei^t of tide, 
then, does not refer to actual depth of water. 
Nor does the charted depth, shown by one of 
the small figures on the chart, indicate the 
lowest depth to be found at all times at that 
particular point. 

. Figui^ 13-1 shows you the relationship of 
certain tidal terms to water depth. The charted 
depth is the vertical distance from the reference 
plane to the ocean bottom. (Usually soundings 
are based on mean low water.) As you have seen, 
the actual depth of water can be less than the 
charted depth, or below the reference plane. 
This depth is indicated by a minus sign placed 
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66.131 

Flpiw 13-l.-fWrtkMi«hlp of twm to 

before the height of tide shown in the tide 
tables. The depth of water is equal to the 
algebraic sum of the charted depth and the 
height of tide. 

Usually two hi gh tides and two low tides 
occitf each lunar day. Because of the changing 
relath^ positions of the Sim and Moon with 
respect to the Earth and to each other, an 
in&iite variety of tidal situations is possible. 
Thus, the height of the water level varies from 
tide to tide and from day to day* The lower of 
the two low tides in any one tidal day is called 
lower low water* 



TIDE TABLES 

When a ship is makmg port, the navigator 
must know the minimum depth of water 
through which the ship will pass* Depth varies, 
of course, with phases of the tide. Some ports 
must be entered over bars or shoals, which some 
seagoing vessels cannot transit except during 
high water. 

Depth of water at anchorages must also be 
known in order to determine proper scope of 
chain. Information to this effect is obtained 
from Tide Tables, published aniiually by the 
National Ocean Sunrey. There are four volumes 
of Tide Tablesr-covering-the^bllowingi-areas:" 
East Coast of North and South America 
(including Greenland); West Coast of North and 
South America (including the Hawaiian Islands); 
Central and Western Pacific Ocean and Indian 
Ocean. ^ 

The time and height of tide at each high and 
low water are listed in the Tide Tables for a 
number of principal locations, called lefe^nce 
st ations. Table 1 of the Tide Tables (table f3-l) 
illustraies the listing for one such reference 
station. New York Qty at the Battery. Because 
the lunar or tidal day is a little more than 24 
hours in length (it averages about 24h 50m the 
time between successive high or low tides' is a 
little more than 12 hours! When a high or low 
tide occurs jmt before midnight, the next* hi^ 
or low tide occurs approximately at noon on the 
following day; the next, just after the ensuing 
midnight. Only under these conditicms do three 
consecutive high or low tides occur on three 
-different dates. The total interval is no longer 
than the period of a lunar day. This interval 
means that on the middle day of the three, there 
is but one high or low water. 

Table 2 of the Tide Tables (table 13-2) 
contains a list of secondary or subordinate 
stations. Location (latitude or longitude) of each 
station is ghren, together with certain 
information which, when applied to predictions 
for the stated reference station, gives tidal data 
for the subordinate station. Usually a time 
difference is included, and it is added to or 
subtracted from the time of the reference 
station. Quartermasters must be alert for 
changes in date when applying the time 
difference. 



EKLC 



198 

217 




it RirtBfwiot SMhNi 



'Stir 



;:.rHW YORK (IBS BATTS»)/H.lf., 1975 
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■!!m*..'^ -"TO., 
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0737 
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2027 
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0654 
1442,- 
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3 0245 
IB 0950 
1535 



5 
SA 



:4;o 
0.7 
4.2 

1.2'; 

3.8 
0.6 
4.3 

3.7 
0.6 
4.4 

0.9' 



0346, 3.6 

1017 0.7 

1629 4.6 

«5U._..P,7.. 

0454 3.7 

1106^ 0.6 

1723 4.9 



6 .0001 

au. 0550 
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IflU" 

7 004B 
M 0643 
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. 6 0136 
TO 0730 
1333 
1943 

^ 9 0221 
■ U 0616 
1424 
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0956 4.9 
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2211 5.5 



12 0434 -0.7 
SA 1053 . 5.1 
1646 -0. 

2307 



13 
8U 



14 
M 



15 
TO 



J.l 
5.3 



0520 -0.5 
1146 5.2 
17U 0.1 
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0610 -O.S 

1242 5.2 

1649 0.3 

0056 4.6 

0710 -0.1 

13S7 5 .2 

2000 0.4 







HT. 




TXKB. 


BT. 




DAY 






SAY 


CAY 




a.M. 






H.N. 


FT. 




16 


0154 


4.5 ' 


1 


0149 
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16 




0615 


oa 
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1.0 


SA 




1433 


5.2 




1436 


4.5 
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0.4 
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17 
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4.3 


Z 
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3.6 
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1533 
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4.7 
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0.3 




2236 
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16 


0401 
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3 
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18 


F 
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. 4cl • 


' 4 


0518 


4.0 
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SA 
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M 
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0.5 
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5 
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4.3 


27 


OS27 


0.9 


F 


0724 


0.6 


SA 


1221 


4.6 




1348 


5.1 




1652 


1.0 




2021 


0.6 








13 


0220 


4.1 


28 


0051 


3.6 


SA 


0635 


0.6 


SU 


0626 


1.1 




1446 


4.9 




1322 


4.6 




2126 


0.6 




2027 


1.0 


14 


0322 


4.0 


29 


0201 


3.6 


SU 


0999 


0.6 


N 


0627 


1.1 




1549 


4.7 




1428 


4.6 




2221 


0.5 




2135 


0.7 


15 


0425 


4.1 


SO 


0315 


4.X} 


M 


1035 


0.7 


TU 


0946 


0.6 




1649 


4.6 




1542 


4.8 . 




~23ir- 


0.-1C — 




2230 


0.3 . 



TUB MBRIDlAIf 75* W. 0000 IS MDNIOHT. 1200 IS NOCH. 

HBICKTS ARE RECKONED FROH THE OATUK OP SOUNDIMOS ON CHARXS OP THE LOCALITY WHiCH IS WAN LOW WATER. 




ERIC 
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2:hS 



6976 




69.77 



200 

,219 



ERIC 



plI^Di^pipndibg conditions, the height of 

^dlil^ be found in 

^^m^ m diffeience is given for 

|iM|(^ to^ 

^^^i^ ffvtn^ l^ighfof the tide at 

Ip^i lUbo^^ obtained by 

Ini^ this ratjd by the height of both hig^ 

^andj^ 

V f ? AlthoU^ the ratio of ranges method usually 
^.jsisli^itly accurate, it seldom is used when 
|heii^ dif!^ are listed. JWhere results of 
:^hdgtk diff^nc^^ would not be satisfactory, 
^^Ith^ im not pven. One or two ratios of ranges 
given instead. Li a few places the two 
) i^S^ are combined into a ratio, plus or minus 
y^a^corrcctibn. ' 

: Height of tide at a specific time can be 
:;^^und by usmg table 3 of the Tide Tables (table 
^^13-3). Explicit ins&uctions on how to use the 
^{kble aure induded with it. 

Art V Now, let'i see how Tide Tables are used to 
l^nedict the height of tide at a specific spot fof a 
i pui^^ select a subordlhate station 

?to!^> make a'jre^ Suppose you're 

^ ; the Hudson River, with orders to 

l^iuichor i^ar the George Washington Bridge. You 
cbcpept to make the ahchoiage at 1100 on 5 
! September want to know the height of 

tjte tide there at that t^ 

The George Washington Bridge is listed in 
table 2, Atlantic tide tables, as a subordinate 
f stati^ whose reference kation is New York. 
^^i|iamW extreme left . column is the 

ptiia^ by lookulg up George 

l^iVa^^ to table 2. Table 

^ >t3r2^^^^ a specimen page. It lists constants, 
Igood on any date. Vou liote that your time 
'Vineridian 3s 75®W; therefDre, the times listed are 
\^zone time of zone plus 5. (All times used in the 
/ tables are standard times and must be adjusted if 
daylight saving time is iised.) 

Four columns of differences are shown in 
the table: high water time differences, low water 
.time difference, high water. height difference, 
and low water height difference. Note that the 
time of hi^ water for the George Washington 
Bridge is plus Oh 46m. This explanation means 



that high tides occur 46 minutes later at the 
bridge than they do at New York, the reference 
station. Similarly, low water occurs 43 minutes 
later at the bridge than tides at New York. 

Under high water height difference you see 
the figure minus 0.6, meaning that the height of 
high water at the George Washington Bridge is 
. 0.6 foot le$s than the height of high water at 
New York. In like manner, the low water height 
is found to be the same as the height at the 
reference station . 

You now have all the data needed to apply 
to the information given in table 1 (table 13-1). 
In that table, run down the column to the date 
concerned (5 September)* You note the 
following times and heights of high and low 
waters: 



SEPTEMBER 





TIME 


HT. 


DAY 








H.M. 


FT. 


5 


0127 


-0.6 


F 


0730 


5.5 




1348 


- -0.6 




1949 


5.9 



Applying the tidal difference for the George 
Washington Bridge (+46m)> you find that high 
tide occurs at 0816 (0730 + 46). Low tide 
occurs at 1431 (1348 + 43), 43 mmutes later 
than at the battery. 

You want to know the height of the tide at 
1100, a time somewhere between the times of 
high and low water. Inasmuch as 1100 is later 
than time of high water, you know that the tide 
is falling at that time. By attracting 0816 from 
1431, you find that it takes 6h 15m for the tide 
to go all the way out at the bridge. Subtracting 
0816 (time of high water) from 1 100, you learn 
that the time you are concerned with is 2h 44m 
past high water. Note that the time you are 
interested in (1100) occurs 3h 31m before low 
water. Always select the high or low tide that 
gives you the smallest time difference. In this 



Table 13-3.^Hei^^^^ 



A. «, 

-I »t# 

lint 



7H 
S 7 4# 
S KM 
o 8M 
8M 

MM 
If N 

MM 



I 



TiicM Item Um Mtr«st high water or low water 



om 
009 
OOO 
010 

on 
oil 

012 
013 
013 

oii 

015 
Old 
OlA 
017 
017 
018 
019 
019 

oao 

021 
021 



I*: 

010 
017 
019 

020 
021 
023 
024 
02ft 
027 
038 
029 
031 
033 
033 
03» 
0^80 
037 
039 
040 
041 
043 



024 

030 
028 
030 
032 
034 
0 30 
03R 
040 

048 
044 
046 
048 

060 
0A3 
064 
OM 
068 

100 
102 
104 



033 

036 
037 
0 40 
048 
045 
048 
061 
063 
066 
0 59 
101 
liM 
107 
109 
1 12 
116 
1 17 

(100 
123 
125 



I. VI. 
040 
043 
047 

050 
063 
067 
100 
103 
107 
110 
113 
117 

120 
1 33 
127 
130 
133 
137 
140 
143 
147 



048 
062 
060 
100 
10* 
108- 
112 
116 
120 
124 
128 
182 
130 
140 
144 
148 
152 
150 

200 
201 
208 



k. m, 
068 
1 01 
1 05 
1 10 
1 16 
1 19 

1 24 
129 
1 83 
1 38 
1 43 
1 47 
1 52 

1 67 
201 

206 

2 II 
2 16 
S20 
2 26 
2 29 



A. m. 


A.fR. 


h, m. 


h. m. 


1 Uf 


1,12 


1 20 


1 2bi 




1 18 


1 27 


1 35 


I 16 


124 


1 88 


1 43 


1 20 


1 80 


1 40 


1 60 


1 25 


1 30 


147 


1 67 


1 31 


142 


1 53 


205 


l38 


1 48 


300 


2 12 


1 41 


1 64 


207 


2 19 


1 47 


200 


2 13 


2 27 


162 


2 00 


230 


2 34 


1 67 


2 J2 


2 27 


2 4L 


2 03 


2 18 


2 33- 


2 49 


208 


2 24 


2 40 


2 66 


2 13 


2 30 


2 47 


303 


2 19 


236 


253 


3 11 


2 34' 


242 


300 


3 18 


2 29 


2 48 


307 


326 


235 


264 


3 13 


333 


2 40 


300 


3 20 


3 40 


24.J 


3 05 


3 27 


3 47 


2 61 


3 12 


3 33 


3 66 



h. fll. 

1 36 
1 44 

1 63 
200 
306 

2 16 
2 24 
2 33 
2 40 

2 48 

2 56 

3 04 
3 12 
3 20 
3 28 
3 30 
3 44 

3 62 

4 00 
iOi 
4 16 



k, m. 
1 44 

1 53 

2 01 
2 lU 
2 19 
227 
2 36 
2 46, 

2 63 

302 

3 11 
3 19 
3 2H 
3 37 
3 45 

3 54 
403 

4 11 
4 20 
4 29 
4 37 



A. m. 

1 62 

2 01 
2 11 

>20 
2 29 
239 
2 48 

2 67 
307 

3 16 
3 26 
3 35 
3 44 

3 53 
403 

4 12 
4 21 
4 31 

4 40 
4 49 

4,60 



S 

i 



Ft 
t.6 

to 

L6 
2.0 

X$ 

10 

lt.6 
i.0 
4.6 
A.0 
6.6 
8.0 
8.6 
7.0 
7.6 
8.0 
8.6 
p 9.0 
vS 9.6 

c mo 

S 18.6 

r ao 

2 IL6 
ft 11.0 
f 13.6 

K 13.0 
13.6 
14.0 
14.6 
11.0 
U.6 
10.0 
19.6 
17.0 
17.8 
RO 
18.5 
».0 
19.6 
38.8 



Comrtlon to height 



JFt 
0.0 
0.0 
0.0 
0.0 

ao 
ao 
olo 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
a 1 
ai 
ai. 
ai 



Ft, 
0.0 

ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ai 
ai 
ai 
ai 
at 
ai 
ai 
ai 
ai 
ai 
ai. 
ai 
ai 
ai 
ai 
ai 
ai 
ai 

02 
02 
0 2 
02 
02 
02 
02 
02 
02 
02 
02 
05:2 

a2 



Ft. 
0.0 
0.0 
0.0 

ao 
ai 

0.1 
01 
.01 
01 
01 
01 

ai 

a2 
02 
02 
02 
02 
02 
02 
0 2 
03 
03 
03 
03 
03 
03 
03 
03 
04 
04 
04 
04 
04 
04 
04 
04 
06 
0 5^ 
05 
06 



FL 
00 
00 
01 
01 
01 
01 
02 
02 

a2 

02 
02 
03 
03 
03 
03 
0 3 
04 
04 
04 
04 

05 
05 
05 
0 6 
06 
06 
06 
06 
06 
00 
07 
07 
07 
07 
08 
08 
08 
08 
08 
09 



Ft 
0.0 
01 
01 
01 
02 
02 

a2 

03 
03 
03 
04 
04 
04 
06 
06 
06 
06 
06 
06 
07 
07 
07 
08 
08 
08 
09 
09 
09 
1.0 
1.0 
10 
1.1 
1.1 
1.1 
1.2 
1.2 
1.2 
1.3 
1.3 
1.3 





Ft 


Ft, 


Ft. 


00 


tui 


01 


01 


01 


01 


a2 


02 


01 


02 


02 


03 


02 


at 


03 


04 


02 


03 


04 


06 


03 


04 


as 


06 


08 


04 


0.6 


07 


04 


0 6 


07 


08 


04 


00 


Ol7 


09 


06 


00 


08 


LO 


06 


07 




LI 


06 


08 


n 


L2 


06 


08 


1.1 


L3 


07 


09 


L2 


L4 


07 


LO 


L2 


L6 


08 


LO 


L3 


1.6 


08 


LI 


L4 


L8 


09 


L2 


1.6 


1.9 


09 


L2 


L6 


%0 


1.0 


L3 


L7 


3L1 


LO 


L8 


L7 


2L2 


1.1 


L4 


L8 


13 


LI 


L5 


1.9 


214 


1.1 


1.6 


3L0 


3L6 


1.2 


LO 


3L1 


2.6 


'1.2 


L7 


2L2 


17 


1.3 


L7 


3L2 


3L8 


1.3 


L8 


3L3 


3L9 


1.4 


1.9 


3L4 


ao 


1.4. 


L9 


3L6 


ai 


1.6 


XO 


2L6 


a2 


1.6 


3L1 


2L6 


a3 


1.6 


3L1 


.2L7 


a4 


1.0 


3L2 


2L8 


a6 


1.7 


3L2 


3L9 


a6 


1.7 


2L3 


ao 


ar. 


1.8 


14 


3.1 


a 8^ 


1.8 


2l4 


ai 


ao 


1.0 


2L6 


3.2 


4.0 


1.9 


2L0 


a3 


11 



Ft. 
01 
02 
04 
06 
06 
08 
09 

l.l' 
LSI 
L4 
1.5 
L6 
L8 
1.9 
2.0 
2.1 
2.2 
2.4 
3.6 

2.6 

3L8 
2.9 

ao 
ai 
a2 
a4 
a6 
a6 
aB 
ao 

4.0 
4.1 
4.2. 
4.4 

•^6 

M 

-^78 
4.9 
5.0 



Ft, 


Ft 


Ft, 


Ft, 


01 


02 


02 


02 


03 


03 


04 


04 


04 


05 


OO 


07 


06 


07 


08 


09 


07 


ao 


1.0 


1.1 


09 


1.0 


, 1.2 


1.3 


1.0 


L3 


1.4 


1.6 


1.2 


1.4 


. 1.0 


1.8 


1.3 


1.0 


1.8 


10 


L6 


1.7 


10 


12 


1.6 


L9 


12 


16 


1.8 


2.1 


14 


17 


L9 


2.2 


10 


19 


2.1 


2.4 


18 


ai 


2.2 


2.0 


ilO 


a4 


2.4 


2.8 


12 


a6 


2.6 


2.9 


^4 


a8 


2.7 


ai 


«.6 


4.0 


2.8 


as 


18 


4.3 


ao 


a5- 


4.0 


4.6 


ai 


ao 


4.2 


■4.7 


as 


a8 


4.4 


4.9 


a4 


4.0 


4.0 


6.1 


a6 


4.1 


4,8 


6.4 


a7 


4.3 


6.0 


6.6 


ao 


4.6 


6.1 


6.8 


4.0 


4.7 


6.3 


6.0 


4.2 


4.8 


6.6 


6.3 


4.3 


6.0 


6.7 


0.5 


4.4 


6.2 


6.9 


6.7 


4.6 


6.4 


6.1 


6.9 


4.7 


5.6 


6.3 


7.2 


4.9 


6.7 


6.6 


7.''4 


6.0 


6.0 


0,7 


7.6 


6.2 


6.0 


6.9 


7.8 


6.3 


a2 


7.1 


8.1 


6.6 


6.4 


7.3 


8.3 


6.6 


6.0 


7.6 


8.6 


6.8 


0.7- 


7.7 


8.7 


5.9 


0.9 


7.0 


0.0 



these tidcai^he duration of rise orlsll. »nd the diflerence^tweS SSr h#ir^^ 

When t{w nearm tide Is high water, subtract the oonrecUoa. * 
when the nearr it tide is low water, add the poryectJpn. 
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Chapter 1 3-TiDES AND CURRENTS 



the high tide« so 
lliitttt the tiine difference is 2h 44in. 

you that the hdght of high 
l^wate station K5.5. From table 

^3*^ }^ learned tl^t height of high water at 
||||icl(;<j^^ Bridge is 0*6 foot less 

ii^llian if is at the r^^^ station. Therefore, the 

irt^ water at the bridge is'4.9 feet. 
JtJ^^^ V water at the bridge is the 

S wine as the bw water at the reference station, 
^Iwhicli is minus 0.6 foot. Sub -^.6 from 4.9 
^ feet (he^ hi^ water at the bridge), ^nd 
' you find the range of the tide at the bridge is S.S 
;:;^ffefet.: ; 

.Tuniihg to table 3 (table 13-3), you can find 
? ti^^^ the tide at any time. You know 

V that the duration of fall in this instance is 6h 

^ 15m and that the time you are concerned with is ^ 
>:^2h 44m past high water.: Tible 3 should then be 

V entered with 6h 20m (closest listed time to 6h 
r 15m>. Run across to 2h 45m in the thirteenth 

cohmn. 45m is the closest time to 2h 

44in.) ; 

)^oceed down this colunm to the Correction^ 
Height part of the table. You know that the 
rwge at the bridge is 5.5 feet, and the closest 
value to this figure liisted in the Ranjge of llde 
column (at the left of the iable) is 5.5 feet. 
Where the 5.5 range of tide line intersects the 
time from nearest high water coluhm, you read 
the correction to height, which is 2.2 feet. The 
tide will have fallen this amoimt below high tide 
by 1 1 00. By subtracting 2.2 feet from the height 
of higli water at the bridge (5.5 feet), you learn 
that the height of the tide at 1100 will be 3.3 
feet, (remember that all times Usted are standard 
times and New Yprk is on daylight saving time 
during September.) 

TIDAL CURRENTS 

You already have seen that tide is the 

V vertical rise and fall of the ocean water level 
caujsed by the attracfibn of the Sim and Moon. 
A tidal current is periodic alternating horizontal 
response of the water to the tidal forces which 
causes the rise and fall of the tide. Tidal currents 

: : are so called to distinguish them from ocean or 
river currents. 

The horizontal motions of water, which 
reverses its direction uf flow during a tidal cycle. 



are called flood current and ebb current. The 
flood current sets toward and the ebb current 
away from the coast, or the flood and ebb 
currents, set parallel to the coast in opposite 
directioris. At each reversal of the current 
directioiri, there is an instant or short period of 
no horizontal motion called slack water. 

At first glance, you might be inclined to 
presume that the time of a tidal current's change 
of direction should coincide with the time of 
changing t|jie? To the contrary, the change of 
direction of the current always lags the turning 
of the tide by an interval that varies according to 
the physical characteristics of the land around 
the body of tidewater. For instance, along a , 
relatively straight coast with only shallow 
indentations, usually there is little difference 
between the time of high Or low tide and the 
time of slack water. But where a Istrge bay 
connects with the ocean through a narrow 
channel, the tide and the current may be out of 
phase by as much as 3 hours. In such a situation, 
the current in the channel may be running at its 
greatest velocity when it is high or low water 
outside. 

StT AND DRIFT 

The navigator of a ship operating in 
tidewater must know the direction (called set) 
and velocity (called drift) of any tidal current 
his ship may encounter. This information is 
obtained from tidal current tables. 

CURRENT TABLES 

Tidal Current Tables is published annually 
by the National Ocean Survey. This publication 
is divided into predictions for reference stations 
(table 13-4) and 'current differences and other 
constants for subordinate stations (table 13-5). 
0 Table 13-4 lists predicted times of slack water 
and predicted times and velocities of maximum 
flood and ebb at the reference stations for each 
day of the year. 

Table 13-5 includes the latitude and 
longitude of each subordinate station, time 
differences for^ slack water and maximum 
current, velocity ratios for maximum flood and 
ebb, and direction and average velocity for 
maximum flood and ebb currents. 
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3 0150 
; W 0710. 
1358 
19*4 • 

■4 0236 

la oao2 



0414 

•1023 
1639 
2256 




0200 
0738 
1429 
1951 

2.1F 18 0242 
2.5E SA 0819 
2. OP . 1514 
2.5E 2030 



0317 
0645 
1537 
2102 



0605 
1200 
1818 



0S51 
1209 
1814 



13 





.0057 


. 2.6B 


0405 


0636 


2.3P 


0943 


1302 


2.6E 


1630 


1659 


2.SP 


2208 






0126 


2.6E 


0450 


0723 


2.4P 


1035 


1352 


2,7E 


1721 


1946 


2.2P 


2258 






0213 


2.6E 


0537 


0814 


2.4P 


1128 


1442 


2.6E 


1814 


2040 


.2. IP 


2347 






0300 


'2.5E 


0627 


0907 


2.3P 


1221 


1532 


2.5E 


1911 


2135 


1.9P 


0038 


0351 


2.3E 


0722 


1004 


2.2P 


1315 


1627 


2.5E . 


2012 


2236 


1.7P 


0131 


0U3 


2, IE 


0622 


1102 


2. OP 


1411 


1725 


2. IE 


2115 


2336 


1.5F 


0226 


0545 


1.9E 


0924 


1202 


1.8P 


1510 


1631 


1.9E 


2216 






0042 


1.4P 


0327 


0651 


1.7E 


1025 


1305 


1.7P 


1612 


1936 


1.9E 


2315 






0157 


1.3P 


0431 


0754 


1.7E 


1:24 


1427 


1.6P . 


1715 


2033 


1.9E^ 



15 0011 
M 0535 
1221 
° 1811 



0308 
0851 
1530 
2125 



W 0617 
■ 1210 
1909 

25 0021 
ra 0657 

1255 
2001 

26 0106 
P 0746 

1342 
2056 

27 015* 
SA 0844 

1434 

2152 

28 0249 
SU 0945 

1530 
2245 

29 
M 0350 
1046 
1631 
2336 

30 

TU 0453 
1145 
1730 



0020 
0630. 
1243 
1640 

0059 
0655 
1324 
1914 

0138 
0731 • 
1403 
1953 

0215 
0812 
1445 
2034 

0253 
0857 
1522 
2123 



1.7P 
2.0E 
1.7P 



■ 2.0E 
1.8P 
2.0E 
1.7P 

2.0E 
1.8P 
2.0E 
1. 6P 



6251 
0833 
1524 

...2055 



1.9E 
1.8P 
,2.0E 
1,4P 



0425 
1015 
1705 
2233 

7 

TU 0511 
1107 
1757 
2324 

8 

H CSOl 
11&9 
' 1852 



1.9E 9 0016 

1.7P ra 0656 ■ 

1.9E 1252 

1.3P 1951 



0530 
1149 
1753 



0010 
0615 
1241 
1841 

0059 
0702. 
1333 
1928 



. 0238 
0841 
1514 

'2U4 

0329 
0938 
1605 
2214 



2.3P 
2.6B 
2.2P 



19 0321 
SU 0856 
1556 
2109 



0409 
1034 
1650 
2303 

05CX) 
1125 
1754 
2354 

0607 
1218 
:.857 



1.6E: 11 0205 

'1. 6P SA 0859 

1.7E 1440 

1.2P 2150 



0304 
1000 
1536 
2$46 

0407 
1100 
1637 
2339 

0509 
1157 
1734 



0021 
0622 
1239 
1904 



0145 
0816 
1413 
2049 



0029 0333 

0606 ^ 0918 

1251 1555 

1824 2137 



TIME MERIDIAN 



W. 0000 IS MIDNIGHT. 1200 '1$ NOON- 



M 0357 
0936 
1637 
2149 

21 

TU 0433 

1018 
1718 
2230 



0422 l.i6F 

1009 .1.6E 

1642 1.5F 

2220 1.9B 

0503 1.7F 

1046 1.9 B- 

1721 1.6P 

2303 1.9E 



05S9 1.9P 
-121S 2. IB 
1817 1.6F 



0027 1.9E 

0627 1.9P 

1258 2. IE 

1849 1.6P 

0108 1.9E 

0702 1.9P 

1337. 2. IE 

1926 1.5P 



2.4E 
2.3P 
2.5E 

i.ep 



0226 
0827 
1500 
2056 



l.dE 
1.7P 
1.9E 



27 0228 
H 0919 
1500 
2212 



0541 
1151 
1624 



28 0023 1.4P 
TU 0328 0650 1.7E 

1023 1247 1.6P 

15S8 1925 a.9E 
2303 

29 0118 1. 6P 
W 0431 0753 a.9E 

1124 1346 1.6P 

- 1656 2020 2. op 
2353 

30 0220 1, 7P 
ra 0533 0849 2 IE 

1223 1447 1,7P 

1756 ^2112 2.2£ 

31 0044 0321 2. OP 
P 0630 0943 2,3E 

1321 1552 1.8P 

1850 2203 2.3E 



2d4 



69.79 
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1 j*ei^ 



Application of 
:the ::tabulated:;time of 

l?^-3;i::^loqty^v*t 

approximate true 
tosidtion the flood cuiient flows. 

Ebb to the reciprocal 

; #;th^?flcM^ Average flood and ebb 

velocities are averages of all the flood and ebb 

f Tables (table 

13r(0 is 3 in the tide tables. It is 

used f6r flndmg the velocity of the current at 
any tinro; ' : 



IWEDICIWGSET^A 
piUFTpFCUI^ 

Now let's see if we can determine the set and 
drift of the current at the George Washington 
Bridge for the same tune (1100) on the same 
day for which we predicted the height of the 
^de. First, notice near the top of the page in 
table 13-5 that the current reference station for 
the George Washington Bridge is the Narrows, 
instead of the Battery as it was for the tide. You 
see the time difference for slack water and the 
maximum current are plus Ih 45m and pius 2h 
00m. These time differences mean that, when 
slack water or maximum current exists at the 
Narrows, the same conditions will exist lh45m 
and 2h 00m later, respectively, at the George 
Washmgton Bridge. 

The flood velocity ratio is 0.9 and the ebb 
velocity ratio is 1.1. Before selecting the correct 
ratio, you must determine whether the current is 
; flooding or ebbing at 1100. / 

Under the Maximum Currents columns, ybu 
find that the flood direction is 020° and tha^ the 
ebb direction is the reciprocal, ^or 200°./ The 
average flood velocity is 1.6 knots, ai/d the 
average ebb velocity is 2.2 knots. 



/ 



You na?v have all the values needed to. find 
the conditions at the George Washington Bridge. 
These values arp: 

Time differences: : +lh 45m-slack water 
. +2h OOm-max. cubent 



Velocity ratios: 



0.9-flood 
1.1-ebb 



/ 



Direction of current: 020° -flood 
200° -ebb 



Turning to table 1 3-4; the Narrows, you find 
the following data: . ' 



DAY 


SLACK 
WATER 
TIME 


/ 

TIME 


MAXIMUM 
CURRENT 
VEL. 




H.M. 


H^M. 


KNOTS 


5 
F 


0321 
0852 

1541 / 
2120 ' 


/0551 
1209 
1814 


2.2F 
2.5E 
2.3F 



,that 



: ■ It is seen that the time of maximum current 
IS 1209 and that the slack water occurs at 0852. 
You choosy these values because they must 
straddle the desired time. 

You Want to know the set and drift of the 
current, at the bridge at 1 100. At the bridge the 
maximum current velocity occurs 2h 00m aftw 
the maximum velocity at the Narrows. 
Therefore, the maximum current velocity-and 
in this example it is an ebb velocity-occurs at 
1409. By the same method, the slack water 
occurs at the bridge at 1037. Because the 
current is ebbing from 1037 to ; 1409, you have 
established an ebb current at 1100; hence, you^ 
will use the ebb ratio. / 
Multiplymg the maximum ebb velocity it 
the Narrows (2.5 knots) by the ebb ratio for the 
bndge (1,1), you arrive at a value of 2.7 khots 
for the maximum ebb velocity at the bridge! 

Now turn to table 3 of the Tidal Current 
Tables (table 1 3-6) and figure the velocity of the 
current at the bridge at 1100. You enter the 
table with the interval between slack and 



/ 
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Tabu a 




















Interval between ilai^ and maximnni current 






A. m. 
1 30 


A. fa. 
1 40 


A. m. 

2 00 


A. m. 
220 


A. m. 
2 40 


A. m. 
800 


8» 


A. ». 

a 40 


A. m. 
400 


A. m. 
4 20 


A. fa. 
4 40 


A. fa. 

5 00 


A..fa^ 
620 


A. m. 

5 40 




0 20 

1 ® ^ 


L 

0.7 


0.6 


0.6 


& 

a4 




L 

as 


aa 


i\ 

as 


as 


a2 


a 2 


L 

a 2 


L 

a 2 


/. 

ai 
as 




1 00 
. 1 1 » 

5 1 40 


ao 

1.0 


aa 

1.0 
1.0 


a 7 

0.0 
1.0 


■0.0 

c.a 

0.0 


0.6 

0.7 

as 


a6 

0.0 
0.8 


a6 
ao 
a7 


04 

a6 
a7 


a 4 

as 
a 6 


a 4 

a 6 

06 


as 
a 4 

^a6 


a 3 
a4 

a.6 


a a 
a 4 

a6 


a a 
a 4 

%a4 




5 ia bo 
? a 20 

a 2. 40 






1.0 


1.0 
1.0 


0.0 
1.0 
1.0 


ao 
ao 

1.0 


as 
ao 
to 


as 
as 
ao 


a7 
as 

0.0 


a 7 
a 7 
as 


a 6 

8:1 


a6 

a7 
a7 


a 6 
a 6 

0'7 


a6 

06 

a7 


' 

i;. 


I: > 00 

^ 8 20 

1 8 40 

f 4 00 

2 4 » 

1 

1 9 00 
a S 20 
a 5 40 












1.0 


1.0 

l.'O 


1.0 
1.0 
1.0 


ao 

1:8 

1.0 


ao* 
ao 

1.0 

1.0 
1.0 


as 
ao 
ao 

1.0 
1.0 
1.0 


as 
ao 
ao 

1.0 
1.0 
1.0 

1.0 


as 
as 
ao 

'J 

ao 

1.0 
1.0 

1.0 
1.0 


a7 
as 

OO 

ao 
ao 

1.0 
1.0 

i.o 

1.0 


■Kt. ' :- . 


/ Tabub B ■ 






i Interval between alack and maximum current 






A. «. 
1 » 


A. m. 

1 40 


A. m. 
2 00 


A. m. 
2 20 


A. fa. 
240 


A. fa. 
8 00 


A. ia. 
830 


A. fa. 
3 40 


A. fa. 
4 00 


A. fa. 
4» 


A. fa. 
4 4Q 


A. fa. 
600 


A. fa. 
6» 


A. fli. 
640 




A. m. 
0 20 
1 0 40 


as 


dfv 

0.7 


L 

ao 


L 

0.6 


0.6 


a 6 


■ h 

a 4 


L 

a 4 


/. 

aa 
a 4 


h 

a 4 


L 

a 8 


/. 

a 2 
a a 


L 

a a 


/. 

02 

aa 




5 1 00 
1 1 40 


ao 

1.0 


as 

1.0 
1.0 


o.a 

0.0 
1.0 


0.7 
0.8 
0.9 


0.7 
0.8 

ao 


ao 
a7 
as 


06 

a7 
as 


06 

ao 

a 7 


a6 
a 6 
a7 


a6 
a 6 
a 7 


a4 

a 6 
a 9 


a 4 

a 6 
a 6 


a 4 

a8 

!a6 


.a4 
a6 

06 




f 2 00 
8 2 40 






1.0 


1.0 
1.0 


0.0 
1.0 
1.0 


ao 

1.0 
1.0 


. 0,0 
OO 
1.0 


as 
ao 
ao 


a^ 
o;s 
ao 


a 7 
as 
ao 


a 7 
as 
as 


a7 
a7 
as 


a 7 

07 

as 


06 

a 7 
a7 


■j - . ■ - 


I 8 00 
« a 20 

a 40 












1.0 


1.0 
1.0 


lio 

1.0 
1.0 


ao 

1.0 
1.0 


ao 

1.0 
1.0 


ao- 
ao 

1.0 


ao 
ao 
ao 


as 
ao 
ao 


as 

08 
OO 


V '--. ■. 


.S 4 00 
v2 4 » 
4 40 


















1.0 


1.0 
1.0 


1.0 
1.0 
1.0 


1.0* 
1.0 
4.0 


ao 

1.0 
1.0 


OO 

ao 

1.0 


i^: ,•■ 


1 6 00 
e A aO 
























1.0 


1.0 
1.0 


1.0 
1.0 
1.0 


■r 


Um TabI* A for all pUoes except those listed below for Table B. 

Um Table B for Cape Cod Canal, Hell Gate, Cbe8^)^e and Delaware Canal and all stations In Table 2 which 
■le nfemd to them. ^ 


V- ■ . • 


1. From predictions find the time of slack water and the time and velocity of maximum current (flood orebb)^ 
one of which is immediately before and the other after the time for which the velocity is desired. 

2. Find the Interval of time between the above slack and maximum current, and enter the top of Table A or B 
with the Interval which most nearly agrees -vltb this value. , 

a. Find the Interval of time between i\» above slack and the time desired, and enter the side of Table A or B 
with the Interval which most nearly agrees with this value. 

4. FIndt In the table, the factor corresponding to the above two Intervals, and multiply the maximum velocity 
by this factor. The result will be the ^proximate velocity at the time desired. 
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409 or 3h 32ifi) and 
pp^ifi^?^^ desiied time 



QVARTORMASTBR 3 & 2 



value iii the table 
M^S^dbsrift ^^^ 40in. The value 

p||::.,| t^ in the table you find the 

the velocity of 

jV^;- ;V;t^^^^ current (2-7 knots) by this 

^iS • rv^fc velocity at 1 100, which is 

l^jfevoj;!^^ 

fe e^ I or set? You know that 

1^ the at "this time, and the ebb 

p V 'te^^ both the tide and the current tables, 
Ijv 1^ frequently actual 

i : ^vary CQiisiderably from predicted 

ir ; ^ ; wind force 

diii^ in atmospheric 

: : picssi^ variations in the ocean watei 

1^^ height. For 

V instancy the New England 

^f^^^^ up a 

tieinbhdoiis waU or^^^ in Narragansett Bay 
and indibasing.Jt to the point where, when it 
y struck the city of Providence, it assumed the 
proportions of a huge storm wave. Generally 
speaking, the actual heights of both high- and 
low-water level are higher than the predicted 
heiglhts with an onshore wind or a low 
bajrpmeter. With an off-shore wind or a high 
barometer, those heights usually are lower than 
pred^ried. 

^/hen working with the tidal cuntnt tables, 
remember that the actual tiines of slack or 
strength of current may sometimes differ from 
the predicted times by as much as 14 houre. On 
- rare occasions the difference may be as much as 
1 hour. A record of comparison between 
predicted and' observed times of slack water, 
however, shows that more than 90% of slack 
water predictions are accurate to within 54 hour. 
Consequently, .in order to be certain of getting 
the full advantage of a favorable current or slack 
water, the navigator may plan to reach- an 
entrance or strait ^hour before the predicted 
time of the desired condition of the current. 

Winds, variations in stream discharges 
produced by heavy rain, and other weather 
factors frequently have an effect upon direction 
and velocity of current. When any of these 
phenomena occur, actual current conditions 



vary from those predicted. The ability to 
estimate the amount by which they vary can be 
acquired only through experience. 



SUNRISE AND SUNSET 

You probably know that practically the only 
time for obtaining observations of the heavenly 
bodies (with the exception of the Sun and 
Moon) is during morning and evening twihght, 
; when both the stars and the horizons are visible. 
Morning twilight in middle latitudes normally 
begins nearly 30; minutes before sunrise. By 
approximately 15 ininutes before sunrise, the 
stars usually fade to the point where 
obsemtions no longer are possible. Observations 
in the evening usually ar^ possible from between 
15 and 30 minutes after sunset. 

The foregoing times are only approximate, 
and they vary with change of latitude. Unusual 
conditions of visibility aliso cause theni to vary 
somewhat. In any eyent, you can see that it is 
essential for the navigator to know the time 
when sunrise or sunset will occur. In port, when 
no observations are tiaken, the time of sunrise or 
sunset still is important in connection with 
making evening colors, lights, and the like. 
/' 

SUNRISE AND SUNSET BY 
TIDE TABLES/ 

Tide Tables contain tables for determining 
times_ of sunrise and sunset. These tables differ 
from those given in the Nautical Ahnanac in that 
tiines are given for every fifth day instead of 
eveiy third day in the year. 

You can see at once that, inasmuch as the 
times are given oply for every fifth day, some ^ 
interpolation is required for the days between. 
The same requirement is applicable to routine 
interpolation for latitude. 

From the tide tables, le»:*s try to find the 
time of sunrise and sunset at Hfrapton Roads on 
23 June 1975. Latitude is J6° 57 ' N longitude 
76°20'W. , 

Table 13-7 shows you t>.e appropriate page 
from the 1975 Tide Tables. Note that 23 June 
falls between tabulation$ for 20 June and 25 
June, and that latitude 37°N falls between 36^N 
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Table 13-7.-^unrit6 and Sunset from Tide Tablet 



Apt. 



Kay 



Jaly 



Aag. 



Sapt. 



30* N. 



Nov* 









Mm 


Sat 






h. m. 


A. «. 


A. m. 




h, m. 


I 


$ 56 


17 11 


7 01 


17 07 


7 06 




6 57 


' 17 It 


7 02 


17 11 


7 06 


11 


6 57 


17 19 


7 02 


17 15 


7 06 


16 


6 57 


17 23 


7 01 


17 19 


7 05 


21 


6 94 


17 ST 


6 59 


17 34 


7 04 


26 


6 M 


17 . 32 


6 57 


17 38 


7 01 


31 


6 51 


17 36 


6-55 


17 33 


6 98 


s 


6 48 


17 40 


6 51 


17 37 


6 54 


10 


6 45 


17 44 


6 47 


17 43 


6 SO 


15 


6 41 


17-48 


"6-43- 


~lT--46 


6 45 


20 


6 36 


17 52 


6 38 


17 50 


6 40 


25 


6 31 


17 56 


'1 6 32 


17 59 


6 14 


J 


6 26 


17 59 


6 27 


17 58 


- g ^ 


7 


6 20 


18 03 


6 21 


18 OS 




12 


6 14 


.18 06 


6 14 


18 06 


< IS 

a la 


17 


6 09 


18> 09 


6 09 


18 09 


• w 




6 OS 


'18 12 


6 93 


18 13 


6 03 


2T 


5 96 


18 19 


5 56 


18 16 


S 55 


1 


5 SO 


18 18 


5 49 


18 30 


S 48 


6 


5 44 


18 21 


5 43 


18 SS 


S 41 


11 


5 39 


18 24 


5 36 


18 36 


S 39 


ic 


5 33 


18 37 


5 31 


- ig 30 


S 39 


21 


5 28 


48 n 


5 S6 


18 33 


5 31 


26 


5 23 


18 34 


5 19 


18 37 


5 17 


1 


5 18 


18 37 


5 14 


18 40 


S 11 




5 14 


18 40 


5 10 


18 44 


5 06 


11 


5 10 


18 43 


5 06 


18 47 


5 OS 


16 


5 06 


18 47 


5 02 


18 51 


4 98 


21 


5 04 


18 SO 


4 59 


18 54 


4 55 


26 


5 01 


18 93 


4 57 


18 57 


4 S2 


31 


5 OO 


18 96 


4 SS 


19 00 


4 50 


5 


4 59 


18 98 


4 54 


19 03 


4 49 


10 


4 58 


19 00 


4 53 


19 05 


4 48 


IS 


4 5>t 


19 02 


4' S3 


19 07 


4 48 


20 


4 59 


19 04 


4 94 


19 09 


4 49 


25 


5 00 


19 09 


4 55 


19 10 


' 4 50 


30 


5 OS 


19 09 


4 S7 


19 10 


4 53 


s 


- 5 04 


19 09 


4 59 


19 10 


4 S4 


10 


5 06 


19 04 


5 03 


19 09 


4 S7 


IS 


5 09 


19 03 


5 04 


19 07 


5 00 


20 


5 11 


19 01 


5 07 


19 OS 


5 03. 


25 


5 14 


18 98 


5 10. 


19 02 


5 06 


30 


5 17 


18 99 


5 14 


18 59 


5 10' 


- 4 


5 20 


18 92 


5 17 


1* 55 


5 13 


f 


5 23 


18 47 


5 20 


18 50 


5 17 


14 


5 26 


18 43 


5 24 


18 45 


5 31 


19 


5 29 


18 38 


5 27 


18 40 


S 34 


24 


5 3S 


18 33 


5 30 


18 34 


5 38 


29 


5 35 


18 ,27 


5 33 


18 28 


5 31 


3 


5 38 


18 21 


5 36 


18 33 


5 35 


8 


5 40 


18 19 


5 39 


18 16 


S 38 


13 


S 43 


18 09 


5 43 


18 10 


5 43 


la 


5 46 


18 09 


5 46 


18 03 


5 45 


23 


5 48 


17 96 


S 48 


17 56 


5 48 


2a 


5 51 


IT SO 


S 51 


17 50 


5 53 


3 


5 54 


17 44 


5 55 


17 41 


5 56 


a 


5 57 


17 38 


5 58 


17 36 


5 59 


13 


6 00 


17-32 


6 02 


17 31 


6 03 


la 


6 03 


17 37 


6 05 


17 35 


6 07 


23 


6 07 


17 22 


6 09 


17 19 


6 11 


38 


6 10 


17 17 


6 13 


17 14 


6 16 


2 


6 14 


\ 

17 13 


6 17 


17 10 


6 30 


7 


6 18 


17 09 


6 33 


17 06 


6 35 


12 


6 22 


17 06 


6 36 


17 03 


6 39 


IT 


6 26 


17 03 


,6 SO 


16 59 


6 34 


22 


6 30 


17 01 


6 35 


16 57 


6 39 


27 


6 34 


17 00 


6 39 


16 56 


6 44 


2 


6 38 


17 00 


6 43 


16 55 


6 48 


7 


6 43 , 


^17 00 


6 47 


16 56 


6 S3 


12 


6 46 


^7 01 


6 51 


16 96 


6 56 


17 


6 49 


17 03 


6 54 


16 58 


6 59 


22 


6 52 


17 05 


6 56 


17 00 


7 01 


27 


6 54 


17 08 


6 59 


17 03 


7 04 


1 


6 56 


17 11 


7 01 


17 07 


7 06 



34* If. 



h, 
17 03 
17 06 
17 10 
17 15 
17 30 
17 35 
17 39 

17 34 
17 39 
17 
17 48 

17 53 

17 57 

18 01 
18 OS 
18 09 
18 IS 
18 17 

18 31 
IB 34 
18 38 
18 33 
18 36 
18 40 

18 43 
18 47 
18 51 
18 55 

18 59 

19 03 
19 05 

19 08 

19 11 
19 IS 
19 14 
19 IS 
19 IS 

19 15 
19 14 
19 13 
19 10 
19 06 
19 03 

18 58 

18 54 

18 48 

18 43 

18 37 

18 SO 

18 34 
18 17 
18 11 
18 04 

17 67 
17 49 

17 43 
17 3S 
17 39 
17 33 
17 17 
17 13 

17 07 
17 03 
16 59 
16 56 
16 53 
16 53 

16 51 
16 51 
16 S3 
16 53 
16 55 

16 58 

17 01 



Ma* 8a4 



6 58 

6 53 

6 48 

'6 43 

6 36 

6 39 

6 33 

6 16 

6 09 

6 03 

S 54 

S 47 
5 40 
5 33 
S 36 

5 30 
5 13 

5 08 
5 03 
4 58 
4 54 
4 50 
4 47 
4 49 

4 43 
4 43 
4 43 
4 4S 
4 44 
4 46. 

4 49 
4 51. 
4 54 

4 58 

5 03 
5 05 

9 09 
5 13 
9 17 
9 31 
5 35 
5 39 



6 33 
6 38 
6 33 
6 38 
6 43 
6 48 

6 53 

6 57 

7 01 
7 04 
7 07 
7 09 

7 11 



h, 

16 57 

17 01 
17 05 
17 10 
17 15 
17 31 
17 36 

•17 31 

17 36 

17 41 

17 46 

17 51 

17 S6 
ir 00 

18 OS 
18 09 
18 13 
18 17 

18 33 
18 36 
18 30 
11 34 
18 39 
18 43 

18 47 
18 SI 
18 55 

18 59 

19 03 
19 07 
19 11 

19 14 

19 17 
19 18 
19 30 
19 31 
19 31 

19 30 
19 19 
19 17 
19 14 
19 11 
19 07 

19 03 
18 57 
18 53 
18 45 
7.6 39 
18 33 

18 25 
18 18 
18 11 
18 04 

17 57 
17 49 

17 41 
17 34 
17 37 
17 31 
17 IS 
17 09 

17 04 
16 59 
16 55 
16 51 
16 49 
16 47 

16 46 
16 46 
16 46 
16^8 
16 49 
16 53 

16 S6 



Maa Sat 



A. m. 

7 16 

7 17 

7 16 

7 15 

7 13 

7 09 

7 06 

7 01 
6 56 
6 50 
6 44 
6 39 

6 31 
6 35 
6 17 
6 10 
6 03 
5 53 

5 46 

5 38 
S 33 
S 34 
S 17 
5 10 

5 04 
4 59 
. 4 54 
4 49 
4 45 
4 43 
4 40 

4 38 

4 37 
4 37 
4 37 
4 38 
4 40 

4 43 
4 46 
4 49 

4 53 

4 57 

5 01 

5 05 
5 09 
5 14 
5 18 
5 33 
5 37 

5 31 
5 35 
5 40 
5 43 
5 48 
5 S3 

5 57 

6 01 
6 06 
6 11 
6 16 
6 31 

6 36 

6 33 

6 37 

6 43 

6 48 

6 S3 

6 58 

7 03 
7 07 
7 10 
7 13 
7 15 

7 16 



16 51 

16 56 

17 00 
17 05 
17 11 
17 16 
17 33 

17 37 
n 33 
17-39 
17 44 
IT 49 

17 54 

17 59 

18 04 
18 09 
18 13 
18 18 

18 33 
18 37 
18 33 
18 37 
18 41 
18 46 

18 51 

18 55 

19 00 
19 04 
19 08 
19 13 
19 16 

19 19 

19 33 

19 34 

19 36 

19 36 

19 37 

19 36 
19 35 
19 33 
19 19 
19 16 
19 41 

19 06 
19 01 
18 55 
18 48 
18 43 
18 34 

18 38 

18 19 
18 13 
18 OS 

17 97 
17 M9 

17 41 
17 33 
17 36 
17 19 
77 13 
17 06 

17 00 
16 99 
16 51 
16 47 
16 44 
16 43 

16 41 
16 40 
16 41 
16 43 
16 44 
16 47 

16 SO 



RUtt Sat 



7 33 



33 
33 
30 
18 

14 

10 

{ 

09 
00 
6 94 
6 47 
6 41 

6 33 
6 36 
6 18 

6 10 
6 03 
9 S3 

& 49 
9 37 
9 30 
9 38 
5 19 
9 00 

S 01 
4 59 
4 49 
4 49 
4 40 
4 37 
4 34 

4 33 

4 31 

4 30 

4 31 

4 33 

4 34 

4 36 
4 39 
4 43 
4 47 
4 91 

4 56 

9 00 
9 09 
9 10 
9 14 
9 19 

5 34 

5 39 
5 34 
5 38 
5 43 

,5 48 
5 53 

5 57 

6 03 
6 08 
6 13 
6 18 
6 34 

6 39 
6 35 
6 41 
6 47 
6 S3 
6 58 



A. 

16 44 
16 49 

16 54 

17 00 
17 05 
17 11 
17 17 

17 33 
17 35 
-17- 35 - 
17 41 
17 47 

17 S3 

17 58 

18 03 
18 08 
18 13 
18 18 

10 84 
18 39 
18 34 
18 39 
18.44 
18 49 

18 54 

18 59 

19 04 
19 09 
19 13 
19 18 
19 31 

19 35 
19 38 
19 30 
19 33 
19 33 
19 33 

19 38 
19 31 
19 38 
19 35 
19 31 
19 17 

19 11 
19 OS 
18 59 
18 53 
18 45 
18 37 

18 30 

18 33 
18 13 
18 OS 

17 57 
17 49 

17 40 
17 33 
17 35 
17 17 
17 10 
17 04 

16 57 
16 S3 
16 47 
16 43 
16 39 
16 37 

16 35 

16 35 

16 35 

16 36 

16 38 

16 41. 

16 44 



Local iio«n t&oo. To obb'aia ataadard timm of riaa or aai, aaa Tabla 5. 
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feiii!^ii?^|sNjtp3^^ you make . a. two-way 



^t§r^^:^?^v^:-.,,.... . .„ 

IISS^ ; « ^ • Interpolate^^t^ of sunrise between 36° N 
ihd Sg^N for 20 June .... ... 0440 



2i Inteipblate time of sunrise between 36° N 
^^^^^^ . 0441 

3. teterpolate between 0440 and 0441 to get 
sunrise for 3r*N on 23 June. . . .0441 

• (A ctual_ interpolated value is 
0440;5 but the usual practice is to 
ix)und off fractions to the nearest 
whole number.) ^ 

Time of sunrise: . 36°N 37°N 38°N 
20 June----.. 0443 0440 0437 

0441 



25 June-. — . 0444 
23 June-- -. 0441 



0438 



\ A correction for longitude can be found in 
table 5 of the Tide Tables. The difference of 
longitude between local and standard meridian is . 
listed in one column, and the correction to local 
mean time is given alongside the Difference of 
Longitude column. For a longitude of 76^20 'W, 
the correction is plus 5m. Therefore, the time of 
sunrise at Hampton Roads is 0446 zone time. 

Compute the time of sunset at Hampton 
Roads in exactly the same way. 





36°N 


37°N 


38°N 


20 June 


1920 


1^23 


1926 


25 June 


1921 


1924 


1926 




1 


1924 





Correction for longitude is plus 5m, so zone 
time of sunset for Hampton Roads on this day 
was 1929. 1 

Time of sunrise and Sunset for south latitude 
is figured from the soulth latitude tables in the 
same manner; 



SUNRISE AND SUNSET BY 
NAUTICAL ALMANAC 

Because the subjects sunrise and sunset alts 
brought up here, it is appropriate to include a 
4iscussion of 4hese times by the Nautical 
Almanac. 

Data for finding times of sunrise, sunset, and 
twilight are given for latitudes between 60°S arid 
72°N on the ^ daily pages of the Nautical 
Almanac. 

Sunrise, sunset, and the beginning and 
ending of twilight are given for the middle day 
of 3 days, and are sufficiently accurate^to apply 
to Ihe other 2 days. The times are applicable 
along any standard time meridian. 

Now list's find the time of sunrise and sunset 
for Hampton Roads on 25 June 1975.. Table' 
i 3-8 shows the right-hand page of the^Nautical 
Almanac for the dates 24, 25, and 26 Jxme 
1975. A column-headed "Sunrise" is shown on 
the upper right portion of the page. You see a 
time of sunrise tabulated for latitude 35°N(0447) 
and another for latitude 40° N (0432). You must 
interpolate between the two times for latitude 
37°N. For a 5° difference in latitude (40° - 35°), 
you have a 1 5m difference in time (0447 - 0432). 
The latitude you want is 37°N; hence, ihe 
mterpolation is two-fifths of 15m,vor 6m. 
Sunrise is earlier as the latitude becomes higher, 
so ^sunrise at 37°N is 6m earlier than it is at 
35 N. Consequently, sunrise at 37°N is 0441 
(0447 - 6m). As aheady mentioned, time is local 
mean time (LMT) rof sunrise. Sumise occurs in 
37 N at this LMT kll the way around the worid. 
To convert this LM|r to standard time, apply the 
difference in longitude between your local 
meridian and -your standard time meridian. In 
this example, it is the 75th. 

Longitude is 76° 20 "W, which means you are 
1 20 west of 75°W. This arc amounts to 5m 20s 
of time. Because you are west of the Standard 
mendian,| sunrise occurs later. Hence, zone time 
of sunris^ where you are is 0446 (0441 + 5m). 

Sunset is figured in the same manner as 
sunnse. Look at - the sunset tables near the 
middle of the page in table 13-8, and you see 
that sunset in 35°N latitude is at 1918; in 40°N 
it is 1933. Your interpolation here for 37°N is 
two-fifths of 15m, or 6m. Here you see that 
sunset is later in 40°N than it is in 35°N 
latitude^ so you add 6m to 1918, the tabulated 
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Chapter 13-TipES AND CURRENTS 



Table 1M.-Suiiriie and Sunset f|roin Nautical Aliiienae. 



.1975 JUNE 24, 25, 26 aUES., WED., THURS.) 



OJIT. 



24 



SUN 



15 
16 
17 
U 
19 
20 

a 

22 
g 

02 
03 
0« 
OS 
06 
07 
00 
09 
10 
U 
12 
U 
^ 
15 
U 
17 
10 
10 
20 

a 
22 

23 



V 

0 
N 
E 
S 
0 
A'. 
Y 



01 

02 

03 

06 

07 
T " 
H 09 
U 10 
0 U 
> 12 
0^ 
A 14 
t 15 
U 
17 

J 

a 
22 

23 



. OJiA.';. 

179 2U 
m 27.9 
209 27J 
a4 27 A 
239 273 
254 27>l 
269 27^ 
204 271 
299 27JI 
314 26J 
329 26.7 
M% 26«6 
359 26.4 
14 26J 
29 26.2 
44 26U) 
59 25.9 
74 25J 
09 25A 
104 253 
U9 25>l 
134 25.2 
U9 25a 
164 25JI 



Dm. 

It23 2s!7 
25.6 
25.6 
25A 
253 
253 
123 25.4 
25.4 
25.4 
253 
253 
25.2 
1123 25JI 
25J 
25a 
25.1 
25.0 
-25.0 
1123 24.9 
24.9 

2AJ 

24.r 



m 24J 

194 24.7 
209 24.6 
a4 24j« 
a9 243 
254 24.2 
269 24.0 
204 23.9 
299 23 J 
314 a^ 
329 a3 
344. aj« 
359>3.2 
14 231 
29 2SJ9 
44 22J 
.59 22.7 
74 22.6 
09 22A 
104 223 
119 22.2 
134 22a 
149 2L9 
164 2U 



Na 24.6 
24.6 
243 
243 
14.4 
• 24.4 

103 243 
243 
24.2 

ui 

24A 
Na 24J) 

a.9 
a.9 

- aj 
a.7 
a.7 

na a.6 
a3 
a3 
a.4 
a3 
a3 



179 2L7 
194 213 
209 214 
a4 213 
a9 2U 
254 2L0 
269 20.9 
204 20.7 
299 20A 
314 203 
329 203 
344 20^ 
359 20.1 
14 19.9 
29 19J 
44 19.7 
59 19.6 
74 19A 
09 193 
104 192 
119 193 
134 10.9 
149 lOJ 
164 10.6 



Na a^ 

a.i 
ai 
- a3 
22.9 
22.9 

Na 22J 

22.7 
22.6 
•• 22.6 

223 
214 
Na 223 

223 
722 
2Z1 
22J) 
21.9 
Na 2L9 
2U 
2L7 
•• 21.6 
2U 
--2L4. 



S.0. 15J d U 



MOON 



OJIA. 

355 44^ 
10 124 
24 4U 
39 093 
53 37.9 
60 063 
02 353 

97 a.7 

Ul 323 
126 Oil 
140 a.9 
154 503 
169 a.7 
la 56.7 
199 253 
212 54.9 
227 241 
241 533 
256 224 
270 524 
2a 213 
299 514 
314 203 

3aso.2 



M 
94 



f J S20 2L9' 
f J 20 Itl 
20 143 
20 103 
20 063 
20 02.1 
f 7 U9 574 
f4 i49 534 
f4 19 40.9 
fj 19 44.4 
f.f 19 39.7 
f .f 19 34.9 
104 S19 300 
lei 19 254 
104 19 19.9 
lOJ 19 144 
104 19 093 

103 19 04wl 

104 SIO 50.7 
103, 10 53.1 
103 clO 473 
103 : 10 4L7 
I9.r, 10 35.9 
10 ? 10 30l0 



34 56.4 
34 563 
44 563 
44 563 
44 563 
44 563 
44 564 
44 564 
43.564 
4.7 563 
44 56.1 
4.f 56.1 
S4 56a 

S4 56.1 
sa 56.0 
S4 564 
54 56.0 
S4 56.0 
94 56.0 
S4 55.9 
S4 55.9 
S4 55.9 
S.9 55.9 
44 554 



343 19.9 
3S7 494 
12 193 
26 494 
41 194 
55 494 
70 193 
04 49.7 
99 194 
la S04 
120 204 
142 514 
157 2X3 
171 S21 

106 a.7 

200. U4 
215 244 
229554 
244 25.9 
250 56.9 
273 a.9 
217 594 
302 304 
317 014 



10.7 510 24.0 
10.9 10 17.9 
10.9 10 1L7 
114 10 054 
114 .17, 591 
114 17 524 
114 S17 461 
114 17 393 
17 324 
17 260 
17 194 
17 123 
l U S17 053 
114 16 504 
16 5L0 
16 434 
16 363 
16 29.1 
124^6 214 
124 16 141 
U4 16 063 
124 15 5&9 
124 15 5U 
124 15 433 



U4 
114 
114 
113 



114 
114' 
114 

lis 



44 554 
44 554 
U 554 
44 554 
43 55.7 

43 55.7 

44 55.7 
4.7 55.7 
44 554 
44 554 
4:9 554 
74 554 
74 516 
74 553 
74 553 
74 553 
74 553 
74 553 
'74 554 
74.55.4 
74 554 
74 55.4 
74 553 
7.9 553 



331 32.7. 
346 
0 3S3 
15 074 
29 303 
44 104 
50 414 
73 a4 
07 454 
102 173 
U6 494 
Ul 214 
145 534 
IM 253 
174 573 
109 a4 
204 024 
210 344 
a3 064 
247 393 
262 114 
276 444 
ai 174 
305 49.7 



124 $15 354 

124 15 273 

123 15 193 

123 15 114 
12.7 15 033 

124 14 55.1 
124 S14 464 
124 14 303 
U.9 14 301 
12.9 14 2L7 
134 14 134 
134 14 04.7 
134 SU 56.0 
134 U 474 

133 13 30.7 

134 13 294 

134 a 2U 

134 13 124 
133, 513 034 

134 12 544 

134 12 45.2 

154 12 36.1 

13.7 12 27.0 

134 12 174 



7.9 553 
14 553 
U 553 
04 554 
04 554 
OJ 554 
U 554 
04' 554 
M 55.1 
04 554 
04 55.1 
04 554 
04 55.1 
0.7 55.1 
04 554 
04 55.0 
0.9 554 
94 554 
94 554 
94 54.9 
94 544 
94 544 
94 54.9 
94 54.9 



$4). 153' 



15.1 



154 



N72 

N70 
60 
66 
64 
62 
60 

N50 
56 
54 
52 

^50 
45 

N40 
35 
30 
20 

NIO 
0 

510 
20 
30 

45 
550 
52 
54 
56 
50 
560 



24 

25 
26 



a 
a 
a 
a 
m 
m 
m 
m 
m 

00 47 

01 33 

02 01 

02 47 

03 17 

a 41 

a 59 

04 20 

04 51 

05 Id 
05 27 

05 43 

06 00 
06 00 
06 10 
06 20 
06 40 
06 45 
06 $1 

06 57 

07 04 
07 11 



SwnMt 



a 
a 
a 
a 
//// 
//// 

00 31 

01 41 

02 11 
02 34 

02 52 

03 07 
03 37 

03 59 

04 17 
04 33 

04 50 
.05 10 

05 36 

05 53 

06 11 
06 30 
06 40 

06 52 

07 05 
07 21 
07 29 
07 37 
07 46 

[ 07 57 

too 00 



SwnriM 



a 
a 
a 
a 

01 32 

02 10 
02 37 

02 57 

03 14 
03 20 
03 41 

03 51 

04 14 
04 32 

04 47 

05 00 
05 22 
05 41 

05 59 

06 16 
06 35 

06 56 

07 00 
07 22 
07 39 
00 00 
00 10 
00 21 
00 34 
00 40 
09 06 



Tw«ght 
OvO Naut. 



SUN 

Eqn. of Tkf»# 
00' 12* 



02 08 
02 20 

C2 yj 



02 14 
02 27 
02 39 



Pom. 



12 02 
12 02 
12 03 



24 



26 



27 



a 35 
a 51 
22 21 
21 59 

21 41 

21 26 
21 13 
21 02 
20 52 
20 44 
20 36 
20 19 
20 06 
19 54 
19 44 
19 26 
19 11 
10 57 
IB 43 
IB 27 
IB 10 
17 59 
17 40 
17 34 
17 17 
17 09 
17 00 
16 50 
16 38 
16 25 



23 53 
23 16 
22 50 
22 30 
22 14 
22 00 
21 49 
21 39 
21 30 
j21 22 
21 15 
21 09 
20 55 
20 44 
20 34 
20 26 
20 11 
19 58 
19 46 
19 34 
19 21 
19 06 
IB 58 
IB 40 
IB 36 
IB a 
IB 15 
IB 08 
IB 00 
17 51 
17 40 



23.27 
23 05 
22 49 
22 35 
22 24 
22 14 

n 06 

21 58 
21 52 
21 46 
21 41 
21 36 
21 26 
21 17 
21 10 
21 03 
20 52 
20 42 
20 33 
20 23 
20 13 
20 02 
19 55 
19 47 
19 39 
19 28 
19 a 
19 17 
19 11 
19 04 
lb 57 



24 



25****^ 



MOON 
Lowvr 



00 18 

01 09 
01 58 



12 44 

13 34 

14 21 



23 09 
22 57 
a 46 
22 38 
22 31 
22 25 
22 19 
22 14 
22 10 
22 06 
22 03 , 
22 00 
21 53 
21 47 
21 42 
21 38 
21 30 
21 23 
21 17 
21 10 
21 04 
20 56 
20 51 
20 46 
20 40 
20 33 
20 30 
20 26 
20 22 
20 17 
20 12 



27 



N72 


a 


a 


a 




■1 


04 17 


06 19 


N70 


a 


a 


.0 . 




02 


54 


04 53 


06 39 


68 


Ct 


a 


a 


01 54 


03 


37 


05 18 


06 54 


66 


a 


a 


a 


02 38 


04 


06 


05 37 


07 06 




21 32 


m 


//// 


03 06 


04 


28 


05 53 


07 17 




21 54 


m 


m 


03 28 


04 


45 


06 05 


07 25 


60 


21 28 


a 13 


m . 


03 46 


05 


00 


06 16 


07 33. 


N50 


21 07 


22 a 


//// 


0^01 


05 


12 


06 26 


07 39 


56 


20 51 


21 53 


//// 


04 14 


05 


a 


06 34 


07 45 


54 


20 36 


21 31 


23 17 


04 25 


05 


32 


06 41 


07 5G 


52 


20 24 


21 13 


22 31 


04 34 


05 


40 


06 48 


07 55 


50 


20 a 


20 50 


ZZ 03 


04 43 


05 


48 


06 54 


07 59 


45 


19 51 


29 28 


21 18 


05 01 


06 


03 


07 06 


08 08 


N40 


19 33 


20 06 


20 47 


05 16 


06 


16 


07 17 


08 16 


35 


19 10 


19 47 


20 24 


05 a 


06 


27 


07 a 


08 22 


X 


19 05 


19 32 


20 05 


05 40 


06 


37 


07 33 


08^ 28 


NU 


10 43 


19 07 


19 36 


05 59 


06 


53 


07 46 


08 38 


10 24 


18 47 


19 14 


06 15 


07 


08 


07 58 


00 46 




10 06 


18 29 


18 55 


06 30 


07 


21 


08 09 


00 54 


SlE 


17 49 


18 11 


18 38 


06 45 


07 


34 


08 20 


09 02 


20 


17 30 


17 54 


18 22 


07 02 


07 


48- 


-flL31 


09 10 


30 


17 09 


17 35 


18 05 


07 20 


08 


04 


08 44 


09 20 


35 


.16 57 


17 25 


17 56 


07 31 


08 


14 


08 51 


09 25 


40 


16 42 


17 13 


17 47 


07 43 


08 


24 


09 GO 


09 31 


45 


16 26 


16 59 


17 37 


07 58 


08 


37 


09 10 


09 39 


550 


16 05 


16 43 


17 25 


08 15 


08 


52 


09 22 


09 47 


52 


15 55 


16 36 


17 20 


00 a 


08 


59 


09 27 


09 51 


54 


15 44 


16 28 


17 14 


08 33 


09 


06 


09 33 


09 55 


56 


15 31 


16 19 


17 08 


00 43 


09 


15 


09 40 


10 00 


50 


15 17 


16 08 


17 01 


08 55 


09 


25 


09 47 


10 05. 


560 


^4 59 


15 y 


16 53 


09 09 


09 


36 


09 56 


10 11 



o 
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5m 
sunset 




f?'^V*«..-. ■ 



s r-i. 0. . <n 



!^ of 

rspedd when the 

mcr^ in viaWHfy may make it necessary for a 
ship; to istart a 2dgzag, cease blowihg tubes, and 
i?9 ojF ni^^ and nioonset are listed 

??V??^se6tiQn at the back of the Tide Tables for 
J^ry day in the year for a few selected points. 
Inese tunes can be computed from the Nautical 
Atoanac for any point on the Earth. The listed 
Almanac, howevei-j are LMT of 
• m^onrise and moonset at the Greenwich 
me r ,di an. Because the Moon takes 
. approximately 50 minutes longer than does the 
Sun to go all the way around the E^, your 
.longitude becomes a factor in calculating time of 
iqttomise and moonset for any meridian* besides 
Greenwich. These times may be calcu6ted for 
any longitude by the steps described in the next 
paragraph. 

/ Mboririse and moonset are given in the 
Ahnanac for each day for the Greenwich 
meridian. Precise time of either mooniise or 
moonset, for other longitudes, may be obtained 
as.foUows: When in east longitude, interpolate 
for latitude on the desired day and also on the 
peceding day. In west longitude, interpolate for 
btitude on the desired day and the following 
day. Take the difference between, the two 
residts, multiply it by the longitude divided by 
360 , and apply the product^ to the tabulated 
time for the specified day.. 

As an example, let's find the time of 
moonrise in latitude 38'S, longitude 145"E, on 
27 June 1975. You're in east fongitude, so take 



the times for 27 June and the preceding day (26 
Jr*ne)thus: 

' , 35"'S 40"'S 

Moonnse 27 June- - - - 2051 2046 

Moonrise 26 June- - - - 1955 1947 

, Interpolation for' latitude 38'S works out as 
follows: 

Moonrise 27 June- --- 2048 
Moonrise 26 June — -1950 

The difference between 2048 and 1950 is 
Jv"^^®^* ^ multiplied by the longitude 
(145 E), divided by 360, or 8416/360, which 
gives approximately 23m. Then, 23m is tlie 
correction to be applied to the tabulated time of 
moonrise in 38'S for 27 June. You're in east 
longitude, so the correction is minus. Therefore 
^LMT is 2025 (2048 - 23m). To find the zone 
tune of moonrise, apply a plus 20m longitude 
correction, and get 2044 (2024 + 20m). 
The time of moonset is found similarly 
, , ^ 35-S 38'S 40'S 

Moonset 27 June — 0925 0929 0931 

Moonset 26 June- - - 0881 0856 0900 

_ From the foregoing data the time correction 
us found to be 10m. Subtracting this result from 
0929 and adding the 20m longitude correction, 
the zone time of moonset is found to be 0939. 

AIR ALMANAC 

Information in the Air Ahnanac is similar to 
that in the Nautical Ahnanac. Siinrise/sunset and 
monnrise/moonset may be computed from the 
Air Ahnanac in the same manner as from the 
Nautical Almanac. The principal difference 
between the two publications is the arrangement 
of the tabular data given in each. 
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]|u#Ui^'ia^ 



'cohsiit^ 78% iutix>gen, 

_2i%^;/>5^^^ t]^c6s of other 




Ipbilflnfo: 




ll^li^i^^ cbhcerned 

p^^fi^ it is^ observed and 

|||*% The a mixture pf 

^mi^cm Near the surface of the Earth 

I^Pii^r^P!^^ of the varioiis 



gases 

Md; has been 

i? found in 

:re!iait^^ 
of t^ 

^^sayeia^ 

pr^^ n^ons 
sth^ ocean 
tl^ Tte la^^ definite 

*^ wi^^ it k 

iiteasii^ 
^ Largf^^ 

'Chadge^ 

> and : ca^ coU ain 

; Mofet^ 
tt^ 

l^watwri^^ heavy air 

^has|a and ^ppisait 

yidxm r m^^ sx^i^ 9ir b^gihs^^ t^^ 

oth^ fbrce^^^c^^ 
nk^v^ rather 
^tcmplex;^ Yc^ see; : li^^ that 

t e^ and; atmospheric 

luessurc jiQ factors in coni|ddpring • the 
\veather. 




MEASURING TEMPERATURE 

You probably don't need, to be told that a 
thermometer is an instrument for measuring 
temperatwe. Generally speaking, it is a glass 
tube of small bore in whibh either alcohol or 
mercury expands and contracts with the rise and 
fan of the temperature of the surrounding 
medfaun* 
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2I2!* SOILING POINT 
OF WATER 

•■i94 ■ 

176 • 

■tse 

•140 . 
104^ 

68 g 
< 

:5o c 

• 32* MELTIN& POINT 
OF ICE 



33.11(69) 

, CBliiutandFahrenheJtiolei. 

Most Navy thenuometers are mercurjr-filled 
and practically all of them use the Fahrenheit 
(F) scale, in which the freezing point of water is 
32 and its boiling point is 212°. Teiftpeiature 
in meteorology, however^ sometimes is 
/ expressed according to the Celsius (C) (formerly 
Centigrade) scale, in which the freezing point of 
water is 0° and its boiling point is 100° (fjgiii-e 

You might be required to convert a 
Fahrenheit reading to Celsius, or vice versa. 
Figui-e 14-1 shows that on the two scales there 
are S of Celsius temperature to every 9° of 
Fahrenheit. ' ' 

Inasmuch as, 32°F is equivalent to O'C, to 
change a Fahrenheit reading to Celsius you first 
subtraci: 32° and then multiply the remainder by 



5/9. Say you >yant to change 4rF to Celsiiis. 
Subtracting 32° from 41° gives 9°. Multiply 9° 
by 5/9, radsyou get 45/9, or 5°C. - 

Tp change from Gelsms to Fahrenhdtr 
amply reverse the procedure. First multiply the 
Celsms temperature by 9/5, then add 32°. In the 
previous example, to change 5,°C back to 
Fahrenheit, fint multiply it by 9/5, which ghres 
you 45/5, or,9°% Addiflig 32° gives you 41 °F. 

.FADING A THERMOMETER 

A thermometer must be read properly to 
obtam an aiccurate result. First, if you must 
handle it, be, sure that you do not touch the 
lower part of the glass containing the alcohol or 
mercury, because the heat/rom your bo^ can 
affect , the height :of the mercury or alcohol 
cohimn. Make certain that the top of the 
column is level with your eyes; otherwise you 
will be reading a higher or lower graduation than - 
tfie one actually indicated. The top of the 
cohimn is in the shape of a cive called a 
meniscus. It is the bottom of this curve that 
indicates the reading for an alcohol 
thermometer; the top, for a mercury 
thermometer. 



MEASURmC^EVyPOINT AND 
RELATFi^E HUMIDITY 

As abeady mentioned, the amount of water 
vapor the atmosphere r an hold varies vwth the 
temperature. When the atmosphere contains* all 
the water it can hold for a given temperature, 
humidity is at the saturation point, or 100%. If 
it contains 50% of what it could hold' at that 
particular temperature, relathre humidity is 50% 
(figure 14-2). Relatwe humidity and dewpoint 
are determined through use of a psychrometer. 

psychrometer 

A psychrometer is simply two ordinary 
thermometers mounted together on a single strip 
of material. (See figure 14-3.) The bulb of one 
thermometer is covered by a water-soaked vwck 
from which the water evaporates rapidly or 
slowly, depending on the amount of water vapor 
in the surrounding atmosphere. Evaporation of 
water arotind the wet thermometer cools it. iTie 
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- BEFORE THE MOISrURE BEGAN 
^TO RMX OUT" AS RAIN;SN0W, 

^■^■;■■.■^tv"::^^•^^ENr;^ 

THE REljnTVE HUMIDITY 
OF THE AIR WOULD 
BE 100 PERCENT - 



^■(^if^L-y: ■ :■■ / • ■. . ' ' 

^ainidimt of ^ 0^ rate of 

^Ip^^^rationv^^^ on the wet bulb is 

^ibw^itli^ the diy bulb except 

'^^^Xbt^^ at which time both 

%»Mi^Uh9 difference between the 



AT THE SAME TEMPERATURE^ 



THEN- 

THE RELATIVE HUMIDltY 
OF THE AIR IS NOW 
50 PERCENT 
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Figure 14-Z-Relative humidity. 



^ ^ _ _ „ to 

^0Sol^^ that purpose, results in 

pmiM^ and de^i^int temperature. 

|f|fe^<^^ to which air 

l^jaii^ at constant pressure - and 

p|op^ reach saturation 

p|(it)i096 When air is cooled to 

de\^^ water droplets 

ll^b^^ i.e., dew forms* (See figure 



] S9^ BByctirometer 



sling psychrometer (figure 14-5) 
^^^somieftimes is used to speed up tiie process of 
^^gcrt^ accurate Hwe^ and dry-bulb readings. The 
Ijldihg psyche can be whirled around so as 
1^0 rapidly bring the wet bulb into contact with a 

greiEit vohime of air. This contact with air 
eaocelerates the evapcmtion rate. The person 
^1 iudqg the sling psychrometer should face the 

;Wind and should shield the instrument as much 
: as possible from the direct rays of the Sun. 
i;,]Whiriing should not be too rapid because 
{'centrifugal force might displace the mercury 




69.84 



Figure 14-3.-Psychr0meter. 
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^^^^ the themioineteis. The whirling 

^ shi^ repeated untll.no fiirther change can 
'^I 'r: ? be detecuK^ ta the wet-bulb rcadtag. 

The dewpoint is computed by using the 
PVchrometer table >*hown in table 14-L (More 
complr.^ tabivs may be found in 
NAVWEASERVCOMINST 3144.1 ( ), Manual 
for Ship's Surface Weather Observations. ) Take, 
fOT example/ a dry-bulb tempeifature of 60**F 
and a wet-bulb tempemturc of 50.5**F. The 
difference between the two readings is 9.5**F. 
This difference is palled the depression of the 
wetibulb. 

To compute the dewpoint, enter the table 
with the wet-bulb reading (50.5**F). Read across 
the top of the table to the proper depression 
column (9.5**F). Read the dewpoint temperature 
(42^F) directly from the intersection of the 
temperature row and the depression cohimn. 

AIMOSPHERIC PRESSURE 

The layer of atmpsphere that surrounds us 
exerts a pressure of approximately 15 pounds 



•vrer eutr eyelet rtm 




5.6S(e9)C 

Figure 14-5.— Sling psychrometer. 

per square inch at the Earth's surface. The 
weight of the atmosphere varies with the 
presence of water vapor as well as with 
temperature : and height above the Earth's 
surface. Variations in atmospheric pressure are 
measured by an instrument called a barometer. 
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TTie Navy uses two^ types oif barometers: 
mercurial and aneroid. 



MERCURIAL BAROMETER 



show the tendency (rise, fall, or steadiness) of 
the barometer since the last reading. 

Mercurial-Aneroid Comparison 



The mercurial barometer is a mercury-filled 
^ass tube which has, been accurately calibrated. 
It is used at shore activities to check aneroid 
barometers for accuracy. 

*** . * ^ 

ANEROID BAROMETER 

' •• • •■■ r 

The aneroid ("dry" or "no fluid") 
barometer (figure 14-6) needs no correction 
except for altitude. It contains a small metallic 
cell, called a sylphon cell, which encloses a 
partial, vacuum. As atmospheric pressure 
increases, the sylphon contracts; as pressure 
decreases, it expands^ As the sylphon expands 
and contracts, it -communicates motion to an 
indicating pointer on a (graduated scale. 

A stationary needle on the aneroid 
barometer may be fixed at any point so as to 




Barometers may be graduated in either 
inches of mercury of millibars (mbs). Both 
inches and millibars are linear measurements of 
the height of the mercury column supported by 
the atmosphere at a given time. TTie average 
^tomspheric pressure at the Earth's surface is 
29.92 inches or 1013.2 millibars. Figure 14-7 
shows comparative readings on the inch and 
millibar scales. 

Although mercurial barometers may, by 
using a vernier, be read to the nearest 0.002 



1013 MILLIBARS 
OR 

29.92 INCHES - 
AT SEA LEVEL 
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Figure 14*6. -Aneroid barometer. 
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Figure 14*7.-lnche$ and millibars. 
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Legend: 

(mP)-polar maritime (cp)-continental polar 

(MT)-TROP}CAL MARITIME (cT)- CONTINENTAL TROPICAL 



Figure 14-8.-Distribution of air masses. 



58.97{69)A 



inch, and aneroid barometers normally can be 
read no closer than 0.01 inch, aneroid 
barometers are the standard pressure-indicating 
instrument aboard ship and the type of 
barometers that Quartermasters will encounter 
most frequently. 

The accuracy of a properly adjusted aneroid 
barometer is comparable to that of a mercurial 
barometer. Moreover, the aneroid barometer is 
free .of the numerous corrections that must be 
applied to the mercurial barometer. 



SIGNIFICANCE OF ATMOSPHERIC 
PRESSURE 

A chart of tlie atniospUer: . JiCi^s.^re over a 
large area of the Earth's surface at any given 
time tells you which way different air masses 
(masses of air which have common temperature 
and humidity cliaracteristics) are moving. Some 
air masses originate in the cold polar regions; 
some, in the tropics. By the time they reach 
you, some air masses have moved from vast 



219 



ERIC 



239 



QUARTERMASTER 3 & 2 



bodies ot water (caUed maritime kir masses)* 
Others (caUed continental air masses) have 
grown up over more or less dry land Figure 14-8 
pictures this distribution of air masses. 

Air masses carry along with them the 
temperature and humidity characteristics of the 
areas they crossed. Where distinctly different air 
masses touch, the boundary between them is 
called a front and is marked by cloudiness and 
precipitation. 

PRESSURE AREAS 

The atmosphere can produce weather in 
other ways of course; but frontal weather, 
which u^kially is quite violent, can be predicted 
from a chart of the pressure systems. Figure 
14-9 shows types^ of frontal systems on a 
-weather map. 

Atmospheric pressure is reported in inches 
of mercury or millibars. One atmosphere equals 
14.696 psi, a bar equals sliglitly more than 0.98 
atmosphere, and a millibar equals 4/1000 of a 
bar. On weather charts pressure usually is 
indicated in millibars (figure 14-9). The Unes 



shown in the figure are drawn through points of 
equal pressure and are called isobars. 

Assume, for ex^ple, that barometric 
pressure is the same in Chicago, Milwaukee, and 
St. Paul. An isobar is drawn through these and 
other points of equal pressure. Usually, isobars 
are drawn for equal intervals of pressure (every 
four millibars for example^ and frequently 
isobars do not Pass through reporting stations 
(figure 14-JO). 

Isobars never join or cross. Some may run 
oflf the chart, but others may close, forming 
irregular ovals that dfcfine the areas of highest 
and lowest pressure (figure 14-11). Air (mnd) 
flows from high-pressure areas to low-pressure 
areas. j 

-The strength of tiie wind depends upon two 
factors: the amount of difference in pressure 
and the distance of the high-pressure area (high) 
from the low-pressure area flow). These two 
factors combined are called pressure gradient. 
The greater the gradient, the stronger the wind. 
Thus, isobars can give a rough indication of the 
amount of wind. The closer an isobar is to 
another, the stronger the wind in that area. In 
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HIGHER 

PRESSURE 

HERE 



i2JlcS!SL54' STAUONS REPORTING WEATHER 00 NOT 
NECESSARILY FALL ON AN ISOBAR 
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Figure i4-10.>^PIottinfl isob^irs. 



figure 14-10, the Lobars represent pressures of 
992.2 mbs, 987.1 mbs, and 982.1 mbs. 

Widely separated isobars indicate light 
winds; isobars closer together mean greater wind 
velocity. The spacing and shape of isobars are 
seen in figure 14-11, which also shows how 
complete isobars are formed. They're always 
.smoQthed-out curves, usually making irregular 
ovals about the high- or low-pressure center. 

Referring again to figure 14-10 you can see 
that only part of each isobar (the upper right 
portion of the oval) appears in the diafjam. In 
this pressure system that area of greatest 
pressure is at^ the system center. This 
high-pressure area is also called a high or an 
anticyclone. If the pressure should be 992.2 mbs 
at Chicago, 987.1 mbs at Moline, and 982.1 mb^ 
at Logan, the area of lowest pressure would be 
in the vicinity of Logan. This area would be a 
low, or a cyclone. 



AIR IN MOTION 

In a high-pressure area, the air at the center 
flows outward. In a low, the air flows inward. 
This flow is not, however, strictly outward or 
inward. The Earth's rotation deflects the air, so 



ISOBARS 
NEVER JOIN 
OR CROSS 



-# 



THEY ARE 

CONTINUOUS LINES 
ENCLOSING A CENTER 

loica. 




iOISS 

THEIR SHAPES VARY GREATLY 
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Figure 14-11 .-Shapes of isobars. 



NORTHERN HEMISPHERE SOUTHERN HEMISPHERE 



Aa WIND BARBS IN NORTH- 
ERN HEMISPHERE SHOULD 
BE FLOWING UKE THIS. 



ALL WIND BARBS IN SOUTH^ 
ERN HEMISPHERE SHOULD 
BE aOWING UKE THIS. 





CYCLONE 



CYCLONE 




ANThCYCLONE 



ANTI-CYCLONE 



69.92 



Figure 14-12.— Wind flow around high- and low-pressure 
areas. 

that in reality it flows more or less tangent to 
the isobars, as in figure 14-12. 

In the northern hemisphere this almost 
circular movement of the air is clockwise and 
away from the center of a high, but 
counterclockwise and toward the center of a 
low. In the southern hemisphere, the reverse 
movement occurs. 
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; The little symbols that cross the isobars in 
/figure 14-12 indicate wind direction and 
velocity. They'ffe like arrows except that they 
have no head and only half a tail, the long arm 
0f each symbol points, like an arrow, in the 
direction of the wind flow. Some of the symbols 
have one tail fektber, some two, and some three. 
Each long feather represents 10 knots of wind; 
each short feather, 5 knots^Thus, an arrow with 
one long and/one short feather indicates wind 
velocity of 15 knots; an arrow with four long 
feathers indicates 40 knots of wind. 

The flow of air is influenced not only by the 
pressure and the Earth's rotation but also by 
friction against the Earth's surface. This friction, 
which dows down air motion, is greatest over 
land aifeas, especiaUy where there is abrupt 
mountainous terrain. 

J^st as the air within the low or the high 
rotates as described above, the whole circulation 
of air also moves. Cohusider the weather charts 
for several days in a row. On the first day a low 
may appear over the Psicific Coast region. The 
chart for the next day probably shows it 
somewhere in the Rocky Mountain region. A 
day or two later it may be over Arkansas. If it 
has not broken up by this time, it moves on 
eastward and northward, and eventually 
dissipates over the North Atlantic. All lows in 
the United States do not follow this same track, 
however. Some lows come up from the West 
Indies, as you will see presently. 



TROPICAL CYCLONE 

You may have thought of a cyclone as being 
always a violent windstorm. Meterologists use 
this tem for any low-pressure area. The furious, 
destructive disturbance (called a typhoon, in the 
Orient, and a hurricane in the West Indies) is 
referred to sometimes by weather experts as a 
tropical cyclone. FuUy developed, the tropical 
cyclone consists of a well-defined area, more or 
itss circular ' in shape, throughout which the 
atmospheric pressure diminishes rapidly on all 
V • :^ toward the center. 

Within this area the winds blow with great 
:'jtr^: Rainfall is very heavy, especially toward 
^.ic, cwilr^jf. The motion of the air suggests on a 
0t< :^ic scale the path followed by air in a 



whirlwind or water in a waterspout. Winds 
circulate counterclockwise around the center in 
the northern hemisphere, clockwise in the 
southern hemisphere, At the center itself (the 
eye of the storm) the dense canopy of cloud 
that overhangs the rest of the storm area is 
pierced, and cahn or light air prevails, but the 
sea here is usually very heavy. This eye ranges 
from 4 to 30 miles in diameter. 

Tropical cyclones occur in the North 
Atlantic, the North and South Pacific, an J the' 
Indian Ocean. Due to the. proximity of the 
African and South American land masses, the 
South Atlantic is free of such disturbances. The 
general track of a tropical cyclone in the 
nortliem hemisphere is a line running first 
westward from the point of origin, then curving 
toward the north, and. finally recurving to the 
northeast. By this time it probably has reached 
middle latitude, and beyond this point it usually 
loses its force and is spent. Such a track is 
diagrammed in figure 14-13. 




58.94 

Figure 14-13.-Track of a tropical cyclone originating in 
the West Indies. 
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l^4^Tl»:iaodct*^ a low 

^to^Kttefe;^ southeiii a 

in that 

f 'Ji^iL'T^^ 14.14 illustrates 

ll'this . point 

1^ - T^^ dieet of the deck 

: log contains weather data neces^ for making 
V log entiiw. Detafled instructions for rnaking 
^ entries iii the weather pbsenration sheetare 

contmed in the Manual for Ship's Surface 
:./[W- e a t h e r O b s e r v a t i o n s , 
rNAYWE^ 3 144,1 ( ). Use this 

instruction— don*t make up your own rules. 

j When the| synoptic obsenrations have been 
" taken and recorded in the weather obsenration 

sheet, they must be radioed to Fleet. Weather 
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Figure 14-14.-Track of a tropical cyclone in the South 
Pacific. 



Centrals. Before the synoptic obsenrations are 
sent, however, they must be put in proper 
message format. The coding system employed 
also ca.1 be found in the Manual For Ship's 
Surface Weather Obsenrations. The message 
consists of five-digit groups, preceded by the 
message classification and the word "ship." 
. When ice is -observed, the plain language work 
"ice" must be inserted before the ice group. The 
coded groups may be taken directly from the 
synoptic obsenrations table of the weather 
obsenration sheet. A sample weather obsenration 
sheet is shown in figure 14-15. A sample weather 
message is as follows: 

BT UNCLAS SHIP 99 1 85 70654 1 9094 
20812 98011 16224 25500 62710 0//20 
12605 3//// BT 

On laiger ships an Aerographer's Mate 
usually has elaborate equipment for weather 
observations. He draws up complete weather 
charts, which require special technical 
knowledge and familiarity with weather codes. 
You cannot be expected to make up one of 
these complete charts, but you must be able to 
assist the OOD and the navigator in intelligent / 
observations of the weather. 

The shortest route to a reliable prediction of 
bad weather is to keep a close and accurate 
record of atmospheric pressure and wind. You 
won't hit it on the nose every time, but 
frequently yoU' won't be far off. The 
low-pressure area (cyclone) carries bad weather 
around with it, from a light storm-with only 
mild precipitation and wind-to the furious 
tropical cyclone. Usually it is good practice to 
keep away from the center of a low. To do so, 
you* must know (1) whether you are moving 
from higher pressures to lower pressures, and (2) 
which way the center of the low is moving. 

When regular radio weather reports are 
received, you can plot the pressure picture on a 
chart. Even if you must depend on your own 
observations, you can get a fairly reliable 
indication of what lies ahead. 

During the day the pressure-indicating 
needle of your barometer rises and falls twice. 
Tliis variation is called diurnal (daily) change 
and is a normal condition of the atmosphere, 
due to heating and cooling of the Earth's 
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Figure 14-16.-HoL'!^!y pressure readings showing diurnal chrnge. 
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surface. Because of the changing pressure, qui^e 
.a mass .of figures on pressure accumulates in 
your deck log. It's diffic-lt to base a predictjcn 
on these long lists of numbers. But with a simple 
grcph, such as that inTigure. 14-16, you have a 
pictorial view of the daily pressure change. 

If you take the graphs for successive days, 
you can ta by comparing the pressure fof the 
same hours on different days, whether the trend 
. is toward higher, or. lower pressure. Another 
indication of the approach of a low-pressure area 
is a continuous lowering or pressure at the time 
of day when you know it should be rising. 

But, asaiming that, you continually have 
observed lower readings on your barometer, do 
you Jmow whether you are ^(1) within a 
high-jpressure area, moving away fixjm its center, 
or (2) within a low-pressure area, moving toward 
its. center? The fact is, it doesn't matter too 
much. So long as you know that the pressure' is 
going down, you are forewarned. Should you 
advise the, OOD? Yes. Most OGDs desire to be 
notified of changes in the barometer even if the 
change is not an indication of anything serious. 
Note in figure 14-1 1 that the isobars are farther 
apart in a high than in a low. This spacing means - 
that the rate of change (the gradient) is gra\hial 
in the anticyclone but more abrupt in the 
cyclone, which may be a hint of what is 
. happening. When the barometer needle dives 
sharply, you know you're in the immediate 
vicinity of a low, and you should notify the 
OOD to that effect at once. The faster the 
pressure drops, the more certain it is that you 
are headed for the center of a low or that a low 
is approaching your position. 



WIND 



As ' you approach the center of a 
low-pressure area, the winds become stronger. 
Both wind velocity and wind direction are 
significant factors. Quartermasters must be able 
to compute the direction and velocity of the 
true wind from the information at hand. 

FINDING TRUE WIND 

" When there is na wind-measuring' equipment 
aboard, the wind direction and speed must be 
obtained by other means. When the sea 
. condition can be , observed, the Beaufort scale of 
wind should be uspd to estimate the windspeed. 
The speed is determined by" tiie size and 
' character of the waves that are running with-the 
wind. The Beaufort scale of wind appears in 
table 14-2. Wind direction can be obtained by 
observing the direction from which ripples and 
small wavelets are coming because they run with 
the wind. The direction of the wind may also be 
determined by taking a bearing "on wind 
"streaks" if., the wind is strong enough to 
produce these streaks. T -.is procedure either 
gives the direction of the true wmd or its 
reciprocal. Wind streaks are readily observed for 
windspeeds in excess of 20 kvzts, and 
experienced observers can distinguish wind 
streaks with windspeeds as iow as 12 knots. 
When the true wind direction cannot be 
obtained in this manner,- you should use the 
procedure described next. 
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v-'^i'lU^ Scab and Cdmiative Sm DitturiM^ Scaitt 



Descriptii^ 
termis 



Seii criterion 1939 (provlBiopal) 



Approx, equivalent sea dis- 
turbance scale in open sea 



Code 
Fig 



Descrip- 
tion 



Mean' 
ht.of 
lyaves 
in feet 



LeBathanl. 



Cairn 



iSea like a inirror 



C^m 
(glassy). 



1-3, 



Light air 



Ripples with the appearance of 
scales are formed hut without 
foaim crests , 



Calm 
(rippled) 



4-6. 



Light 
breeze' 



Small wavelets, still short but 
more pronounced, crests have 
a glassy appearance and do not 
break . 



7-10 . . . . . 



Gentle 
breeze 



Large w&velets; Crests begin to 
break. Foam of glassy appear- 
ance. Perhaps scattered . 
whitecaps. 



Smooth 
(wavelets) 



1/2 



2-1/2 



11-16 



Moderate 
breeze 



Small waves, becoming longer;' 
* fairly frequent whitecaps . 



Slight 



17-21 ^: 



Fresh 
breeze 



Moderate waves, taking a more 
pronounced long form; many . 
whitecaps are formed ^^chance 
of some spray)'. 



Moderate. 



22-27 



Strong 
breeze 



Large waves begin to form; the 
. white foam crests are^more 
extensive everywhere (prob- 
ably some spray) . 



Rough . 



28-33 



Moderate 
gale , 



Sea heaps up and white foam from 
breaking waves begins to be 
blown in' streaks aJong the . 
direction of the wind • (Spray 
begins to be seen) . 



Very 
rough . 



14 



19 



34-40 ^ 



Fresh 
gale 1 



Moderately high waveis of greater 
length; edges of crests break 
into spray. The foam is blowiir 
in well-marked streaks along 

' the direction of the winid . 



High, 



25 



41-47 . 



Strong 
gale . 



High waves . Pense streaks of 
e foam along the direction of the 

wind. Sea begins to roll. Spray 

may affect visibility • 

249 



31 
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10 48-55 



Whole 



11 



-63 



Storm 



12 I Above 64 . . Hurricane 



j Very hl^ waves with long over- 
hanging: crests. The resulting 
ft>am in great patches is blown 
u dense white streaks along • 
the direction of the wind. On 
Uui whole the sorihce of the 
SM takes a white sAoearance. 
The rolling of the sea becomes 
heavy and shockllke^ Visibilitv 
is affected , > ^ 

j Kxceptionally Ugh waves. (Small- 
■ and medtaim-slzed sh^M might be 
for a long time lost to view be- 
hind the waves.) The sea Ts com- 
<.g«*ely covered with loi« white 
latches of foam lying aloi« the di 
reetion of the wind. Everyi^re 
the edges of the waVe crests are 
blo^ in froth. VisihUity affected !, 

(Theair is flUed with Ibam and 
sjiray. Sea completely white 
with driving spray; visibility 
very seriously affected. 



Approx. equivalent Sea Dis- 
turbance scale in open sea 



8 



Descrip- 
tion 



Very high 



'■ %enomenal 



Mean 
ht. of 
waves 
in feet 

3T 



45 or 

more 
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^5Wi«i the surface of the sea cannot be 
observed, the trae win<| can be detennined from 
the apparent wind as follows; 

^^1^ J-By observing the effects of the wind on the 

^P^sflag,smoke,orrigging,estimate the apparent 
wnd (imjction to the nearest 10" off the of 

. tte^, and apparent windspeed to the nearest 

5 knots. (See table 14-3.) If the ship has^ 

anemometer, the speed and directioiP&f the 

apparent wind may be detennined from it. 

2. Usmg the ship's course and speed >and 

api»r«»t wmd direction and speed, find the true 

wmd by the maneuvering board method. 



An anemometer (figure 14-17), is an 
instrument fixed somewhere aloft-usuaUy at 
the masthead. The wind blows into metal cups 
attached to the ends of arms. The whirling cups 
revolve a spmdle, communicating with a synchro 

iffiSf*®! ^" ^ pilothouse or charthouse 
bulkhead. Figure 14-18 shows one type of 
synchro repeater. 

in iS®- °^ the repeater is graduated 
m 10 mtervals and shows the apparent relative 
direction from which the wind is blowing. In 
this illustration the dheution is about 287" 

The lower dial indicates the apparent 
wmdspeed (true windspeed when the ship is 
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1:;-Vlr21 • • • • • « • 

'■'V ;'22^27 ••••••• 

28-^33. 



34-40. 



Indication 



Calm; smoke rises ver- 
tlcally. 

Smoke drifts from fun- 
nel. 

Wind felt on foce. 

Wind exteni^s light flag. 

Wind raisesrdust/^cin- 
derS| loose paper, and 

: the like. ' 

Wind waves and snaps 
flags briskly. 

Whistling in rigging. 

Inconvenience felt walk- 
ing against wind. 

Generally impedes 
progress. 



.;;:..••</•• ; ^ G9.134 

Stationary). The windspeed dial in the 
fllustration shows about 87 knots. This reading 
jn6ans that the force exerted by 87 knots of 
wind is whiriing the anemometer cups. This 
/apparent force and direction of wind is the 
result of the true wii?.d combined with the 
movement of the ship and is, therefore, called 
resultant wind* 

The general accuracy of a computed wind 
problem may be checked easily by means of the 
rules given here* If the solution to a wind 
problem violates any of these rules, the solution 
is wrong and should be reworked. 

L The true direction of the wind is always 
on the same side of the ship as the apparent 
direction, but farther from tiie bow than the 
apparent direction. 

2. The true sjpeed of the wind is greater 
than the apparent speed whenever the apparent 
direction is. abaft the beam* 

3* The true speed of the wind is the same as 
(or less than) the apparent speed whenever the 
true direction is forward of the beam. 

True windspeed and direction may be 
determined by using a maneuvering board. That 
method of determining true wind is explained in 
chapter 1 5 of this book. 
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Figure 14-17***Anamom«ter* 



The true wind may be Computed using the 
True Wind Computer, CP-264/U* ITie compute? 
is a simple plastic device with instructions 
printed on its reverse' side* The computer 
method is as accurate as the maneuvering board 
method and it solves true wind problems much 
faster* 

■/ . ■ ■ 

CLOUDS 

The atmosphere always contains— in greater 
or smaller amounts-tiny particles^ such as dust 
from roads, desert sand, plant pollen, salt 
particles from oceans, and factory smoke* These 
, fragments are hygros opic nuclei-the term 
means "particles that readily absorb moisture*" 
A cloud is merely a mass of hygroscopic nuclei 
that have soaked up moisture from the air. 

The heat generated by the Sun's eneigy 
causes earthbound moisture to evaporate (turn 
into water'^vapor)* Water vapor is one of the 
gases that make up the atmosphere. Water vapor 
is lighter than air, thus it rises. If the air it passes 
into is col3 enough, the.vapor condenses, that is, 
it turns back into moisture. The water droplets 
that result from this process cling to the 
hygroscopic nuclei. Many of these water-soaked 
nuclei bunched together form a cloud. Fog is the 
same in principle, but it*s a cloud on the ground. 

Changes in atmospheric conditions account 
for the m. y different shapes of clouds and for 
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7.148 

Figure 14-18.-Synchro repeater showing apparent wind 
velocity and direction. ' 

their presence at various altitudes. Formations 
of the clouds give a clue concerning the existing 
forces at play in the atmosphere. That's why 
you must keep an accurate record of cloudfs in 
the deck log. 

XIRRUS(CI) 



Cirrus clouds (figure 14-19) are detached 
clouds of delicate and stringy appearance, 
generaUy white in color, without shading. They 
appear in the most varied forms, such as isolated 
tufts, lines drawn across the sky, branching 
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Figure 14-19.-Cirrus. 



featherlike plumes, and curved lines ending in 
tufts. 

Qmis clouds are composed of ice crystals, 
hence their transparent character depends upon 
the degree of separation of the crystals. Before 
sunrise and after sunset, cirrus clouds may still 
be colored bright yellow or red. Being 
high-altitude clouds, they Ught up before lower 
clouds and fade out much later. Cirrus clouds 
often indicate , the direction in which a storm 
may lie. 



QRROCUMULUS (CC) 

CirroCumulus clouds (figure 14-20), 
commonly called "mackerel sky," Idok like 
rippled sand, or Uke cirrus clouds containing - 
globular masses of cotton, usually without 
shadows. Cirrocumulus clouds are an indication 
that a storm probably is approaching. 

CIRROSTRATUS (CS) 

Cirrostratiis clouds (figure 14-21) are a thin 
whitish veil which does not blur the outlines of 
the Sun or Moon, but gives rise to halos (colored 
or whitish rings and arcs around the Sun or 
Moon; the colored arcs apear reddish on the 
inside edges.) A milky veil of fog .(thin stratus) 
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'•J 

Figure 14-20— "Mackerel sky" cirrocumulus. 
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Figure 14-22.— Altocumulus. 
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Figure 14-21.-Cirrostratus. 



and altostratus are distinguished from, a veU or 
cirrostratus of similar appearance by^the halo 
phenomenon, which the Sun or Moon nearly 
always produces in a layer of cirrostratus. The 
appearance of cirrostratus is a good indication of 
rain. 

ALTOCUMULUS (AC) 

, Altocumulus clpuds (figure 14-22) are a 
layer (or patches) compgsed of, flattened 
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Figure 14-23.-Altostratus< 



globular masses, the smallest elements of the 
regularly arranged layer being fairly small and 
thin, with or without shading. The balls or 
patches usually are arranged in groups, in lines, 
or in waves. Sometimes a corona (similar to a 
halo but .with the reddish color on the outside 
edges) may be seen on the altocumulus. Tliis 
cloud form differs from the cirrbcumulns by 
generally having larger masses, by casting 
shadows, and by having no connection with the 
cirrus forms. When followed by cirrocumulus, a 
thunderstorm is nearing. 
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ALTOSTRATUS(AS) 

looking like a thick cirrostratus, but 
without halo phenomena, the altostratus (iSgure 
14-23) is a fibrous veil or sheet, gray or bluish in 
color. Sometimes the Sun or Moon is obscured 
completely. At other times they can be vaguely 
seen, as through ground glass. light rain or 
' heavy snow may fall from a cloud layer that is 
definitely altostratus. 

NIMBOSTRATUS (NS) 

Nimbostratus clouds (figure 14-24) are a 
dark gray colored amorphous (shapeless) and 
rainy layer of cloud. They usually are nearly 
^uniform and feebly illuminated, seemingly from 
within. 

When precipitation occurs, it is in the form 
of continuous rain or snow, but nimbostratus . 
may occur without rain or snow. Often there is 
precipitatipn that does not reach the ground; in 
which cases, the base of the cloud usually looks 
wet because of the trailing precipitation. 

" In most instances the nimbostratus evokes 
from an altostratus, which grows thicker and 
whose base becomes lower until it becomes a 
layer of nimbostratus. When precipitation faUs 
contmually, the base of the cloud may extend 
into the low cloud family range. 

STRATOCUMULUS (SC) 

Stratocumulus clouds (figure 14-25) are a 
layer (or patches) of clouds composed of 
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Figure 14-24.-Nimbo$tratus. 
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Figure 14-25.-Stratocuniutu$. 
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globular masses or rolls. The smallest of the 
regularly arranged elements are fairly laige. They 
are saft and gray, with dark spots. X 

Underneath stratocumulus waves or rolls, 
strong winds occur. Under the thick parts strong 
up-currents rise. Above the cloud layer the air is 
smooth, but it is turbulent below and within the 
layer. 

STRATUS (ST) 

Stratus clouds (figure 14-26) are a low, 
uniform layer of clouds, resembling fog, but not 
resting on the ground. A veil of stratus gives the 
sky a hazy appearance. Usually, only drizzle is 
associated with stratus. When there is no 
precipitation, the stratus cloud form appears, 
drier than other similar forms,, and it shows 
some contrasts and some lighter /transparent 
parts. / 

CUMULUS (CU) 

Cixmulus clouds (figure 14^27) are dense 
clouds with vertical development. Their upper 
surfaces are dome-shaped and exliibit rounded 
projections, and their bases are nearly 
horizontal. Stratocumulus clouds resemble 
ragged cumulus clouds in which the different 
parts show constant change. 
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Figure 14-26. -Stratus. 




^ > 69.111 

Figure 14-27.— Cumulus. 

Strong updrafts exist under and within all 
cumulus formatjions. In fact, cumulus clouds, 
like other formfe of vertically developed clouds, 
are caused by updrafts. 

CUMULONIMBUS (CB) 

Cumulonimbus clouds (figure 14-28) are 
heavy masses of cloud, with towering vertical 
development, whose cumuliform summits 
resemble mountains or towers. Their upper parts 
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Figure 14-28.— Cumulonimbus. ^ 



have a fibrous texture, and often they spread 
out in ^he shape of an anvil. 

Cumulonimbus clouds are generally 
associated with showers of rain or snow, and 
sometimes produce hail. They often are 
associated with thunderstorms. 

Figure 14-29 is a view of all types of clouds. 
Most of the cloud types are shown at their 
average height. The bases of the cumulonimbus 
may be anywhere from 1600 feet to 6500 feet, 
arid the bgise of these clouds has been purposely 
raised in the illustration so that all c}ouds can be 
shown to better advantage. Although you would 
never see all types at any one time in nature, 
quite frequeiitly you may observe two or three 
layers of clouds of different types at ..one 
observation. 

FOG 

Fog at sea is frequently formed through the 
process known as advection (moving forward). If 
warm air that passed over warm water moves to 
an area where the water is colder, fog is likely to 
develop in the latter region. The temperature of 
seawater is fairly uniform within a large area 
which accounts for fog that often lasts for many 
days and nights at sea. 

The great fog banks of the North Atlantic, as 
well as those around the Aleutians, demonstrate 
what can happen when two adjacent bodies of 
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Ffgui«^14^1.--^ 

V part of a 

So, as you can see in 
figure! at night an pnsfhore wind lay? down 
a ttock blanket of fog that often extends some 

until the Sun 

Jfeat^^^^^ enoughs to ^vapprate the 

droi^ until iah offshore wind drives the fog 

the way 

^ ctfi in the p difference 
betwpen toe 

and toe :diy^^^j^ pv.ychrometer, called 

wet-bulb deprbsionp b your fog indicator. In 
general, fog forim when toe depress is 4^ or 
l&ss. A continuous record of the wet-bulb 
depression serves as a fairly reliable predictor of 
fog. 
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fog fbrmt and 
I the ground is 

nd is cold. 

> 

Sutures. In 
1 air that has 
[uickly turns 
rrent of very 
i along the 
tion prevails , 
m Japanese 
ct wito toe 
e Bering Sea 

dea of the 
ig coastlines 
winds blow 
ocean. The 
ually colder 



FRONTS 

Fronts are weatoer ^sterns that are 
sometimes- called waves. Along toe front, two air 
masses of widely different characteristics fight a 
battle for supremacy. Usually toe colder of the 
two masses, bemg heavier, predominates, forcing 
the warm air upward. Cold air behind a cold 
front displaces the warm. air ahead of it upwards 
(figure 14-31). The warm air behind a warm 
front moves upward over a retreating cold air 
mass. . When a cold front moves faster than the 
warm front, it overtakes the warm front, fording 
toe warmest air masses upward. When these 
fronts converge, toe remaining front on toe 
surface is ciUed an occluded front. 

A cold front or a yrarm front may extend for 
hundreds of miles long, but tod area in which 
frontal weather disturbances take place is usually 
a band 15 to 50 miles wide for a cold front and 
up to 300 miles for a wann front. The point 
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lonawMlher 



t^i^'toi^i!?°K converge' is. 

ftliat 6W016^mt^^^ the 



Flfl|ir^ l4?33L-7^ft the air. The anvil- 

UW pietura 



id tiie low with 
sector. 



ig your:way, the 
darkening of the 
north. (ISee figiBFe 



^i^ajlWl^ CO 

^i^oii|witp«;^a^ UK nurm. vpee ngure 

|ll||^*^^!^y?W:S^ ceiling lowers and 

^^=^f*Pift#ta^ cold front (which can 

tj;^i^;-niove-:^^20^^naea in a dayX with typical 

>t, brings 

i^vsuddeni violeint showers or thunderstorms. If the 
fiWrt M by curimtonimbus 

|« rainfall is steady. Passage of the cold 

marked by a wi^ 

a rapid 

||?^;aeaiirig of the sky condition and 

W^M-'-^''^'*^'^ front, heralded by cirrus clouds, is 
!# ;^^^pwed On order) by cirrostratus, altostratus, 
^theri jiimbostratus and poKibfy stratus clouds. 
>^>ility is poor in advance of a 'warm front; 
frequently fog forms and steady rain orxlrizzle 
prevails. Thunderstorms may develop ahead of 
this front The frontal line is passing when a 
marked shift occurs in the wind direction, and 
the temperature of the atmosphere rises sh^ly. 



Gradual clearing takes place and pressure 
remains steady dlr falli slowly. 

UNITED STATES 
STORM-WARNING SIGNALS 

• . ■ ■ '-- . . ° ■ ' 
The combinations of flags and pennants ' 
shown in figure 14-34 are hoisted at tiie National 
WeatiiCT Service and other shore stations in the 
United States to indicate the presence or future 
presence of unfavorable winds. The meanings of 
the various displays are given below. 

Snail craft warning: One red pennant 
displayed by day and a red light over a white 
light at night indicate that winds up to 38 miles 
an hour (33 knots) and/or sea conditions 
dangerous to small craft operations are forecast 
for the area. 

Gale warning: Two red pennants displayed 
by day and a white light, above a red light at 
night indicate that winds ranging from 391o'54 
mfles an hour (34 to 47 knots) are forecast for 
the area. 

Storm warning: A single square red flag with 
a black center displayed during daytime and two 
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WIND SPEED 
(Knots) 



15-33 34-47 48-63 64 -UP 

Flfpire 14-34.-Smaii craft, gale, storm, and hurricane wamingt. 



C69.117 



red lights at night indicate that winds 55 miles . 
an hour (48 knots) and above, no matter how ^ 
high the speed, are forecast for the area* If the 
winds are associated with a tropical cyclone 
(hurricane), the storm-warning display indicates 
that winds within the range 55 to 73 miles an 
hour (48 to 63 knots) are forecast. 



Hurricane warning (displayed only in 
connection with a tropical cyclone,. hurricane): 
Two square red flags with black centers 
displayed by day and a white liglif. between two 
red lights at night indicate that winds 74 miles 
an hour (64 knots) and above are forecast for 
the area. 
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lefeieihce and it is 

^^^^ to 



: ^/ as the apparent 

■ objects 

illilStepipiacti^ 

Igjf^^rl^ think; of it this w^: (I) as you stroU 

^il^l^^Pi^:^^^ cbliiding; with bther 

; pwiMtnam; (2) when you are driving an 
f an^Pinobile, a comprehension of relative motion 
; prevents you from running into bther cars; and 
t (3) as you play ball, this knowledge enables you 
•: to detemime at which point to intercept the ball 
• in order to catch it. 

• ijif 'I' consider a few examples of relative 
"lotion in 'everyday lii>. These examples are 
i induded to explain why rekti-'e motion is 
; , defined as apparent movei^eiti. 



Driving along a street in a car, you notice i 
lamppost on the right-hand curb in the next^ 
block. As you approach that point, the lampyost ' 
changes bearing very slowly to the right. Upon 
drawing nearer, the motion to the right tends to t 
increase until you are even with the Iamj)po3t, 
when the lamppost disappears behind your line 
of-, vision. The lamppost actually lemained : 
statioiiary ; but, -in relation to your movement, it 
appeared to have niption to the right. TTie 
foregoing M an ^xamplie of relative movement 
with only one object moving. . • 

; No^^ us focus on two moving objecb 
und|r circumstances simiiar to the preceding 
example. Assume that you are driving down th? 
same . street in th^s same automobile. But, instwd 
of the lamppost on the ciirb, you see k person 
walking along the sidewalk in the same dirrotion 
that you are headed. As you drive along, the 
pedestrian changes bearing very sio\dy to the; 
right As you continue, tlus motion to the right 
increases until the person moves far enough to - 
the right and behind your line of vision. The 
. RELATIVE MOTION of the person walking was 
. ppposite to your direction of movement because 
of your greater speed, but the TRUEv 
DIRECTION of motion of the person walking 
was" the same as yours. ' 

The concept of relative movement is - 
fflustrated in figure 15-1 in which two ships 
leave the same anchorage, one saiHng north and 
the other sailing east. If each ship makes 20 
knots, sach will travel 5 nautical miles in the 
first IS minutes. At that time, the ships will lie 
approximately 7 miles apart. The ship sailing 
east will now be southeast of the other ship. The 
movement that has taken place between 
them-leaving the same spot ;:and being 
approximately 7 miles apart after l&nutes-is 
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I^irtht ' iBrbrn the geowkphical movement of 
^''pK^K- ship. It is the^iesult of both their 
-^-^prai)l|UM^^ relative to 



yi^tt^bpth s^ respective routes 

'|#^am minutesj* each will have travelled 

point and 
approximately 14 
jMtii^m^ be separated 

rM are^ although each will 

Each ship, so far as 
&^ is mbviiig^out #^les 

m^tO^ 1 5 minutes, but always on the 

^^ilmif^ ^relative bM^^ in addition to the 



Figure 15-1.«-Relative movement 

... ' 'J 

motion oiF the individual ships-one ia flie north 
and the other to the east-there is ai§o a motion 
existing between the'* two in a 
southeast-northwest direction. This motion is 
the relative movement jjetween them. 



RELATIVE PLOT 

A relative plot is a drawing to scale showing 
the position of one, moving object relative to 
other object8v-:T=jSace we' are interested in the 
movement of one ship relative to another, we 
can represent relative motion directly if we 
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p|ii^ec|o^^ as^thb'.reieience ship and plot the 
g|||op||gBW^ by^^ : jwing bearing ; and 

Pi/f#?^'?^f;.ft^- ■ at set time. 

ip|||Bpy^ relative 



Pi0ura 16*2.-R«talive movemant on a navigational plot 



!tbiO SiK^d: ship, tenned reference ship, is 
: center of the diagram and is 

0§f pOT^^ R. " Because plotters are 

fet ? iiitereste^ in the position of other ships 

i»ith respect to. own ship, it is usually preferable 
to designate sh^p. ais reference ship. If in 
forinatioi^ however, and • maneuvering with 
ieqpect to the guide ship, the guide should be 
designated as reference ship. It follows that any 



'if} 



ship except a reference ship is shown in a 
different position on the plot. 

Figure 15-2 shows ship A proceeding on 
course 000° at a speed of 15 knots, while ship B 
is on course 026.5'' at speed 22 knots. When 
ship A is at Ai, ship B is atBi; when ship A m at 
A2, ship B is at B2ahd so on. The full lines 
represent navigational plots of these two ships. 
Their bearing and distance at any time can be 
detennined directly by measurement. 

In figure 15-3 various positions shown in 
figure 15-2 are presented on a plan position 
indicator (PPI) scope for each ship. Note that 
they form a straight line. It can be seen that 
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^^^^ ^^iS iilSigj:^^ amotion' is ^secn-.on .a : 




B'S PPI SCOPE 



f ■ 



68.92 

1^ ; Figuro 1^ movement on a radar PPI icope. 

^^alUiough ship B is a^ctuaHy on course 026.5'', her 
iHinovement relative to ship A is in the direction 
1^662**. Similarly, the direction of relative 
g^mbVemmt of ship A, with respect to ship B is the^ 
p^nk^pro^ of this direction, or 242'', although 

y}} 1^^ pemiits visualization of 

; ^relative movements, inasmuch as all positions of 
I the target ship on the scope, are relative to own 
f«hip. Hence, motion obseived on the PPI scope 



manew 15-4, 

luis^^^^l^ 

jdra^^^ iof one • 

ll^e;' the 
ref(^^(^^^^ 

diips jim capital 
■ letter it ^r;:^;:! V::'\- ' 
f^^y^ radial 

courses) (^phcentdc circles (to aid in plotting 
dktancpjmi^s^ 

The irianew^^ board has two sets of 
bearings print^ed along its^^ The outer 

nUmbeni represen^^ bearings, and the inner 
set of nuihbeis h printed as an aid in finding 
redprocal beajfings qm^ figure 15-4 

that there arc 10 circles. These circles represent 
muts of distance and may be used to form a 
scale. 

Ratio scales are provided on the left and 
right sides of the maneuvering board (figure 
15-4) for convenience in adopting a suitable 
reduction for quantities pertaining to the 
problem at hand. 

Numerical spacing on each scale is 
proportionate to that of the circle in the 
plotting area. When iselecting one of these scales, 
the distance of cadi circle must be amplified 
accordingly. For example, when using a 1 : 1 
scale (circle spacing in plotting area) with each 
circle representing 1,000 yards, the 5 circle 
represents 5,000 yards. If the 2:1 scale is used, 
the 5 circle would represent 10,000 yards (5,000 
x2). 

Ordinarily,' the distance between circles oh v 
the maneuvering board represents from 1,000 to 
5,000 yards in the relative plot, and 1 to 5 knots 
in the vector diagram (discussed later). Any scale 
may be selected if it is adequate and convenient 
to include all required ranges and speeds within 
the 10 concentric circles on the board. 

Deciding the correct range scale to use is 
comparatively easy. There are 5 different scales, 
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Figure 154.-Maneuverina board. 
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^^^uie (maximum : for these scales would be 
pJppmite;!^ (units of 

g||^tm«f» 

'^^^tiict jis 14,000 yaad scale can be 

llpii^ttK tiiisra^^ between 10,000 and 
|lti%p00^^^^^; y aiccompanying table is 

^^Jiacpsaed tb' assist in selecting range scale. If 



: ^ O^^ds 10,000 yttd& 1:1 



To 



Use Scale 



^jr^^ 10,0^ 20,000 yards 



2:1 

ji 20^000 yards 30,000 yards 3:1 
|; 30,000 yards 40,000 yards 4: 1 
40,000 yards 5P,000 yards 5:1 



plotung own ship in center 

OF MANELWERING board (MB) ^ 

Wth present-day accurate TPI repeaters and 
{precise radars, a direct system of correlation 
between the picture on the radar repeater and 
the relative plot on the MB is easfly 
accomplished by always placing own ship in the 
center of the maneuvering board. Since own ship 
\ is always the center of the radarscope on a PPI, 
tile PPI can be used as a maneuvering board, and 
rapid and fairly accurate maneuvering solutions 
can be worked directly on th^ face of the PPI. 
Wheii precise solutions are deared, the 
maneuvering board must be used. 

Several advantages accrue fpm placing own 
ship in the - center of the MB. The most 
important benefits are that (1) the entire plot on 
the maneuvering board «in be seen without 
conversion on the PPt and (2) range and bearing 
of contacts can be plotted directly. Another 
advantage is that the relative picture drawn on 
the MB can be seen developing on the PPI, so 
that any error in plotting becomes immediately 
apparent as stated earlier in this chapter. 

Positions of contacts in a relative plot on a 
maneuvering board are designated by the capital 
letter M (for maneuvering ship) accompanied 



usually by a time. Relative plots are determined 
by the bearing in degrees, usually true, and 
measiued in yards from own ^p or from the 
center of the maneuvering board (R). 

The first range and bearing of the 
maneuvering ship is plotted and is labelled M]; 
the next position (range and bearing) is plotted 
and labelled M2. If more than two positions of 
the maneuvtting ship are plotted^ they are 
labelled M3,M4jM5, etcRelative to the reference 
ahii) (R)j the plots fiomMito Mf ,etc., show the 
relative movement of the maneuvering ship. ^ 

The direction of the line joining the plots 
from Ml tp M2, etc., represents the direction in 
which the maneuvering ship (taiget) is mpving 
with respect to the reference ship (R). This 
direction is called the direction of relative 
movement (DRM) and is expressed as a true 
bearing. (See figure 1 5-5.) Remembeir, this is not 
a true movement: it is the relative movement, 
which is the result of the reference ship's course 
and speed and the maneuvering ship^s course and 
speed, which malces the maneuvering ship travel 
down the DRM line. 

Thedistance between thepositionsMi andM2, 
measured to the same scale used to plot M] and 
M2, is the distance the maneuvering ship (M) 
traveled with respect to the reference ship (R). 
This is called relative distance and is labelled 
MRM (Measurement of Relative Movement). 
(See figure 15-5.) Again, remember, this is not a 
true distance; it is the relative distance, which is 
the result of the reference ship's course and 
speed and the maneuvering ship's course and 
speed, which makes the maneuvering ^p travel 
down the DRM line. 

Relative distance then is the measurement of 
the distance, to scale, betweenM] andM2,etc.It 
is important to remember .that you must use the 
same scale used to plot Mi,M2etc. for this 
measurement. Oiice this measurement is made 
and its value determined (in miles pr yards), we 
then, introduce the element of time between 
plotsMi and M2, etc., and determine the speed of 
relative movement (SRIvl), Speed of relative 
movement is the speed at which the contact is 
moving relative to the reference ship. The SRM 
is determined by using the MRM for the period 
of time elapsed between the plots (M] and M2, 
etc.). To solve for SRM, the nomogram at the 
bottom^ of the maneuvering board affords a 
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n^^Jm^W!^^ the 

^^|ip^B^^ two 

^ |(l^^|ge^^ the 
i|pt;|f^^ is the point 

• 

Iptjite^ c^^ Qir the time scale locate 8 

^t^Si^ line thim^ these two 

^lll^ii an^ speed scale, llie 

Ifinie 'it^ speed sckle at 26.5 knots, this 
^^MtheSRM. 



/ 



:3-MINUrERtJLE 



: Another shortcut in determining speed or 
dMance traveled is the method known ^ the 
S-miniiie rule. It is a sample method of solving 
I'oir relative speed, wi^hojat having to iwe the 
iOgarithmic scales, llie rule is based /on the 
liiiitinber of yards Ihc contact trav^s in 3 
.ihihutes. Explarfjiion of the 3-mmute rule 
^follows. . 

- 1. One knr>r eqaai. 1 nautical r i^i, 
hour. 

. 2. One knot equals 2000 yards per 60 
minutes. 

3. tf 1 kiiot equals 2000 yards per 60 
minutes, th^n by reducing the distance traveled 



f i^^jtfi^^ 3^ a ship covers a 

••. ' ■ 

^ : : ^ 4«^^; i^ 3 minutes of liavel, 

;^cli^ 1^ Qf speed wpresentis a di^ta^ 
; a ship travels 1200 in 3 

: : nimuifes/;it^ 12kn6ts. OPbiritoff 

tfe^tiTO^^ plates from the right ade of tt^ 
^ being dividediO • ' ' •••• 

; : To r summarize the 3-minute mile: The 
niuiiber of hundreds of yards traveled by a ship 
in 3 Etiinutes fe knots. 

VECTOR DUGRAM 

Thus far we haye concerned ourselves with 
oniy the relative plot, i.e' : DRM, SRM, and 
MiyW. We have not mentioned the true course 
and speed of the contacts invohred, which at the 
beginning of this discussion we found was a 
direct cause of the effect known as relative 
motion^ To detenmhe> the true xx)urse 4nd speed 
of a contact, we must develop a vector diagram. 

A vector is a straight line representing 
direction of movement and speed of movement, 
y^iitjctioi} (course) is indicated by drawing the 
lino from the center of the maneuvering board 
toward the direction jindicated on the outer 
bearing circle. (See figure . 15h!L) Speed is 
indicated by the length of the vector drawn to 
scale. ^ ^ 

The srriall iettcr "e" is always at the center 
of the maneuvering board; small letter **r" is 
used at the arrowhead of the. speed vecfo-; for 
own ship; and small letter "m" is used at the 
an^owhead of the speed vector of the other shi|J. 

A vector diagram, frequently referred to as a 
speed triange, is illustrated in figure 1 5-6. This 
diagram is made up of six factors: 

1 . Course oif reference ship-direction from e. 
tor: e > r 

2. Speed of reference ship distance from e 
tor: e --r 

3. Direction of relatwe moYement (DRM) 
of maneuvering ship with respe;t to reference 
ship-distance from r to m : r- -•m 
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(SRM) of 

; 'fin?^^ to refesience / 

shiprdistahcc frojta 



w the center; manisuvefing 

and own coune and 
^ped3 ^ 

•COTt^ of own 

7f(p«d ycrt head of the maneuvering 

^ »Mp> : sp^d vector m is always the directiori of 
The direction 6f /relative 
^^nqv!^(^ win always go from r to m C$4e iflgure 
Md thcjarrow^ is dlways placed at m. 

^?i?:5I>eed scde^ used^in the vector diagram must « 

'be COT vectors. 

; ; be seen, each liiie {or vector) 

, represents both direction (course) and speed. 

The diagram must be labeled properly for 

cori^ interpretation. 

MANEUyERING BO AM) TECHNIQUE 

Basically, the sohition of all maneuvering 
board problems is the same. The relative plots 
must be connected, ghring the Mi-M2-Mx line, 
which is the DRM. Then the vector diagram 



/ 36.65(58)A 
/ Figurt 15.7.-CompltC» relativa movement plot 

must be coinpleted. Once it is completed, the 
problem must be solved and the desired course^ 
q)eed, etc., can: be picked from the vector 
diagram. Four of the six values of a vector ! 
dias^am (and time invoked) must be known 
before ajny sohition can be obteined. 

In addition to basic problems that foBow,, 
plotters should know how to set up a 
inaneuyering board to indicate a tactical 
organizatibn and disposition of own force. This 
: information can be obtained from ATP 1, 
Vohmie I. 

Duttbn's Navigation and Piloting and the 
Maneuvering Board Manual (Pub No. 217) serve 
as excellent references for information on uses 
of the maneuvering board not covered in this 
chapter. 

B4ANEUVERING BOARD HINTS 

The following guidelines are offered in 
working maneuvering board problems. 

1. Read the problem carefuUy and , 
understand it before proceeding with the 
solution. Check all numbers. 

2. Determine the laigest scale possible, 
both for speed and distance, and keep the same 
scale throughout the problem. Different scales 
may be used, however, for relative plot and 
vector diagram. 
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i^i; f ^ '3; Avoid Using reciprocals. This is 
l^piut^^ determining DRM if your 

llii^is in^^ on another ship. ^ 
te:^r^;4. carefully. It is easy to pick off 
Ifi^e wrong c^ niake an error of 10^ in a 
l^idis^tioh. Ri^d the plotted answeis accurately. 

^ ^ 5.H^ true bearings. Convert relative 
Ij^otrue ■ .y' 

'^r^ iS^'lBbel- all points and put arrowheads on 
J0all-lin^:' ■ : ; " 

7. Remember that relative speed is from r 
ij^ito m, relative movement frontM|;to M2. 
| / 1 8. Actual speed vectors always originate at . 
:;\ithe^ center of the boa^ 

; 9. In actual problems, at least three plots 
0zt6 xiiiedtd on a contact for accurate solutions. 

10. Work a problem one step at a time. 

11. Be methodical, be careful, and practice 
• ^ d^ 

APPROACH 

The closest point of approach (CPA) of a 
contact to the reference ship is the shortest 
distance between the extended relative 
movement line and the center of the 
maneuvering b^oard and must be a line 
perpendicular to the relative movement.line. The 
direction of this line from the center of the 
maneuvering board to the outer bearing circle is 
the true bearing of CPA. 

Suppose that at 0530 CIC reports a contact 
bearing ISS"" at 1 8,000 yards. Ten minutes later 
the contact bears 229"" at 14,000 yards. The 
plotter will want to figure the following data: 

1. Direction ofrfelative movement (DRM) of 
contact with respect to own ship. 

2. True bearing of contact when it reaches 
minimum range. 

3. Minimum range to contact (range to 
CPA). 

4. Relative bearing of contact when it 
reaches CPA. 

5. Speed of relative movement (SRM) of 
contact. 

6. Time at which contact will reach CPA. 

First, plot the Mj and M2 positions of the 
. contact. (See figure 15-8.) Mark on the bearing 



drcle the first bearing (236*^) and lay parallel 
. rulers on that mark and the center of the board. 
For the range, select the largest scale practicable. 
Because of the range (18,000 yards) a 2:1 scale 
seems most logical. Flace , a dot where the 
bearing line crosses the 9 ring. This dot is the Mj 
position. Plot the M2 position in the same 
manner. Draw a line between the M] andM2 
positions,. and extend the line past the center of 
the board as shown. To find direction of relative 
movement (DRM), lay parallel rulers along the 
relative movement line (U\ to M2), walk them to 
the center of the board, and draw a short line 
tiirough the bearing circle. The DRM (or relative 
course) is 080^. 

Two methods may be used to find the 
bearing of CPA. The first method is to add 90"" . 
to or subtract 90^ from DRM. The plotter 
should be able to tell by inspection whether to 
add or subtract. In this example, he must add. 
Hence, at CPA, contact will bear nO"" (080"" + 
90^ = 1 70^). 

A second way to find the bearing of contact 
at CPA is to use a right angle triangle. Lay one 
side of the right angle along the relative 
movement line (RML), move the triangle along 
the RML until the vertical side passes through 
the center of the ^oard. Draw a line across the 
relative movement line. Lay the parallel rulers 
along this line and the center of the board. Read 
the bearing on the bearing circle. 

To find the range of CPA, use dividers to 
measure the distance on the proper ratio scale at 
the side of the board. In our example, the range 
is 7200 yards. 

At times it helps to know what the relative 
bearing of CPA will be. To find relative bearing, 
subtract own ship's heading from the true 
bearing. Suppose that own ship's course is 340^. 
Obviously, one cannot subtract 340 from 170, 
but if« 360 is added to the true bearing, the 
subtraction can be accomplished with no 
trouble. Thus, 170° + 360° = 530°. and 530° - 
340° = 1 90° = relative bearing of CPA. 

« We now know four of the CPA items, but we 
still must know speed of relative movement 
(SRM) and time of CPA. To find SRM, measure 
the distance between Mj and M2 on the proper 
scale. This measurement is the distance traveled 
in 10 minutes. Mark those quantities on the 
nomogram at the bottom of the maneuvering 
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Figure 15^.-Solving for CPA course and speed. 
270^ 
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^K^boao^ // '. speed (explained earlier). 
Is^JjiJfelaliv^ u 13.5 knots. 

^$^y^o^^fv^ of CPA, measure the distance^ 
With this quantity and relative/ 
B^i^^^di^^\ the nomogram. Require^ 

Ig^mifiQ^^ time required for the contact 

ll^ get t^ CRA. Add this time (27 minutes) to the 
'^^^jiixae' ?it which the contact was at }/l2'Tiine of 
fip^is0607.... ■ ■ • ■ / 

COURSE AND SPEED PROBLPf 

To illustrate the procedures used to obtain 
fhe/jcourse and speed of a contact, let's use the 
situation in the previous problem. 

Much of the information obtained in the 
i CPA problem is also used to figure the contact's 
Qourse.and speed. For example, DRM and SRM 
determine the direction and length of the vector 
nn in the vector diagram. 

In the previous problem, own ship's course 
; and speed are 340 **T and 20 knots. (See figure 
15-8). This vector is layed out from the center 
along the 340"* radial line to circle 6.7 (3:1 
distance scale), and labeled er. Since it originates 
in the center of the maneuvering board, it is a 
. truevecton 

As previously discussed, DRM and the vector 
rm are always parallel,and the direction Mj to M2 
is always the same direction r to m. Thus, if the 
DRi%f is paralleled up to the end of the er vector, 
the origin and direction of the rm vector are 
established. This is the relative course of the 
contact. 

The relative speed (SRM) was determined to 
be 13.5 knots. TTiis is the length of the vector 
. rm. Using dividers, 13.5 knots iis measured on 
the 3:1 scale and layed off from the er vector 
along the relative course line. Now the direction 
and length of the vector rm have been 
determined. Thus, the vector nn indicates the 
relative course and relative speed of the contact. 

To determine the trv j course and speed of 
the contact, simply complete the vector diagram 
by dnwing a line' from the center of tlie 
maneuvering board to the end of the rm vector. 
This Une is the em vector; its direction indicates 
the target's true course, and its length indicates 
the target's true speed. In this example the 
contact is on course 01 7°, speed 22 knots. 



NEW CPA 

The CPA problem just solved shows that 
there is nothing to worry about from the other 
ship so long as both ships continue on their 
present courses and speeds, but what happens if - 
one ship changes course or speed? 

Naturally, if the contact makes a change, the 
plotter must work out an entirely new problem. 

If own ship is going to change course and/or 
speed, however, it makes sense to determine a 
new CPA before the change. This procedure may 
prevent putting own ship into possible danger. A 
new CPA can be found by using a vector 
diagram to solve for a new relative movement 
and relating the new rm to the old problem. 

Suppose that own ship is a DD, scheduled to 
rendezvous with a CV, ^nd that the night order 
book contains an order to change course to 270° 
and speed to 10 knots at 0600. 

In actual practice this problem would be 
worked out on the same board** as the one in 
figure 15-8; bi^t, to avoid confusion, a new 
board is used i^ our example. (See figure 15-9). 
Needed infor^iation: plot the old relative 
movement Une and contact's true course and 
speed vector em on figure 1 5-9, 

First, determine contact's 0600 position on 
the relative movement Une. (Remember that 
relative movement was computed on the 2:1 
scale.) Contact was atM2at 0540. Therefore, go 
to the nomogram with relative speed (13.5 
knots) and time (20 minutes). Mark this distance 
(9000 yards) from M2 and label the position 
0600. / 

Draw in the new own ship's vector 270° at 1 0 
kno ts. (This vector was on the 3 : 1 scale. ) Label own 
ship's vector er. Complete the triangle for the new 
rclativemovementrm.Walktherulerstothe center 
of the circle and draw a line aaoss the bearing 
circle to find the new DRM, OSS''. Walk therulers 
down to the 0600 position and draw aline past the 
center of the circle in the new direction of relative 
movement. The hew DRM plus 90° equals true 
bearing of the new CPA, 128"". 

Measure the distance ^ between the 0600 
position and the new.dPA. From the nomogram, 
find the time required to traverse ^hat distance 
(08 minutes). New time of .CPA is 0608, at 
distance 3200 yards. 
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Figure 1M.--Solvfng for a new CPA. 

' 272 

250 



ERIC 




^vi^S^ixb^^ ; 



ytjc^tiii^ speed IS 



^?SiBtc^^ velocity of tme wind, 

^^r:- - li Drw vector er fb^^ course and 

[■ / speed; . ' 

S ; 2. Frbm i: draw apparent wind vector, 20 
knots, in the direction 242'' (062'' + 1 
or with apparent wind. Label vector rw. 



• 3; 

: true:wind; N^ the direction from 
^ answer. 

Amwer: True wind 10.8 knots from 109.5". 
Ftot)^ 2 (Mea^^ Apparent 

Refferenpe: 
Scale:^:l, in knots . 

Situation: A ship is on course 075^, speed 1 8 
knots. True wind is -7^ 

Required : iSpeed and direction of apparent 

windw . 
Solution: 

1. iCitaw vertor er for blip's course (OTS''^ 
and speed (18 knots), 

2. Draw vector ew with true wind toward • 
350'' at 7 knots. 

3. Connect rw, apparent wind. 

Answer: Apparent wind 18.7 knots from 
097^ 
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COMMUNICATIONS 



V : : Quartenhasters must be familar with 
Ig?, systeni^ and methods lised in 

pfe grouped into two 

ll^t Jj^c; and exterior. Interior 

pS; Cpmmiinicitiipns are concerned only with 
I ^1^?^^^^^^ between individuals, 

dhdsiqttSj aboard a single ship^ 

^pr jrtatiph: Exteirior conuniiriications deal with 
W ^^^^ information between two or more 

f ^ - . naval communications are conducted 

I in the^form erf messages, which may be delivered 
vv in a ya^ of ways. The most common methods 
S^; i r of delivery are messenger, electronic equipment, 

■ V > v^ 



liiteribr communications are carried out by 
direct contact between two people, by 
messenger, souiid-powered dr ship's, service 
telephones, MC^stems, or such visual methods 
the mdder angle indicator and engine order 
tflpffaph. All of these methods are discussed in 
theXSeaman manuM and, therefore, are not 
f^^^t^d on here. This' chapter presents 
infonhation on apparatus and procedures of 
^.exteriorl^ 

; communications are 

; conducted \by using physical delivery, 
^telecpmmum u>inbination of the 

two methods, telecpnununications includes any 

of signs, signals, 
Witing,^^^i^ or sound by visual, wire, radio, 
or other electromagnetic systems. 

In delivering each communicatidn, 
transmitting stations must take into accoun t the 
precedence, security requii^ment, and 



limitations of the available equipment. From a 
security standpoint, the order of desirability of 
the various methods is: (1) messenger, (2) 
registered mail, (3) approved wire c^cuit, (4) 
ordinary mail, (5) nonapproved we circuit, (6) 
visual, (7) sound systems, and (8) radio. Of these 
methods. Quartermasters normally are 
concerned only with radio (radiotelephone) and 
visual systems. 



VOICE RADIO 

The^ radiotelephone, commohly known as 
the voice-iadid, is ah effective and convenient 
method of naval communications. It is iised 
extensively for ship-to-ship tactical 
communication, for convoy work, for the 
control of airborne aircraft, and for countless 
tasks requiring rapid, short-range 
communications. Small vessels, such as district 
craft, rely ahnost entirely upon voice radio. 

Voice radio supplements both radiotelegraph 
and visual methods of communications-iKdoes 
. not replace either form. It has the adviantage^pf 
simplicity of operation and direct transriiission 
of the spoken word, but ease of operation has 
led to abuse. Careless use of voice procedure, 
plus overloaded circuits, has creatr.i much 
confusion at times when good coihmunication 
was imperative. Whether in a small boat or 
aboard ship, the Quartermaster should know the 
operation of this equipment ' and use proper 
voice radio procedures at all times. 

OPERATION 

Voice radio is considered the least secure 
means of communication. A message sent 
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||la|l>^|t6;;.intew 
^.^I^Manpiyt^'ii^^ ahd/'is':. 
^^^^^ilejpighiE'-iirai^ most ■ 



^coiiyersatioir 



between 



|5#I3|^ directed nej withoiit 



6oTraa^^ name or 



8^ IL^^ call 

p^v ; ^ ' ^^^^ j^dim groui^ by plain 

p : with 

1?;^ ; , undassi^^ . 

r 9. t)itiiautl^^ language in 

place of applicable prowords. 

10. Profane, indecent, or obspene language. 



5. Be natural. Maintain a hormal speaking 
rhythm. Send your ^^m phrase by 
phrase instead of word by word. 

6: \ht standard pronunciation, avoiding 
: rej^c^I dialects. 

7. Keep. conect^fUsta^^ and 

Jdf, about 2 

inches ^ contact for most microphones. 

8. Sjpeak in a moderatdy voice to 
override background noises. 

9. Shield ypuF microphone^ While 
■ transmitting, keep youv head and body 

between sources of noise and the 
microphone. 

10. Keep the volume of the handset 
earphone low. 

11. Keep speaker volumes down to a 
moderate level. 

12. Give an accurate evaluation in response 
to a request for a i^dio check. 

13. Pause momentarily, when pc^ible, and 
interrupt your carrier. Pausing allows 
any other station with higher precedence 
traffic to break in. 



. J Several desirable techniques you should 
acqidre in operating a microphone include— 



1. Listen before transmitting. Break-ins 
. cause c(mfusion. 

'2. Speak clearly and distinctly. Sliirred 
syllableis and clipped speech are difficult 
; to understand. 

3. Speak slowly. Give the recorder a chance 
. tp understand the entire message the 

first time. By this procedure, you save 
time and avoid repetitions. 

4. Avoid extremes of pitch in voice 
modulation. 



14. Follow closely prescribed procediu^es. 
Uprto-date. radiotelephone procedure 
appears in the effective jadition of ACP 
125. . ^ 

15. Transact your business and get off the 
air. Preliminary calls are unnecessary 
when communications are good and the 

\,message is short. 

16. Do not hold the microphone button in 
the push-to-talk position until ready to 
transmit. 

\\7, Apply firm pressure to the microphone 
button to prevent unintentional release 
id consequent signalinterruption. 
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17.20 



Figure 1&-1.-Ptionatic and IMorw code alphabet. 



PRONOUNCING LETTEEIS 
Al«) NUMERALS 



When necessaiy to identify any letter of the 
Jphabet, use the standard phonetic alphabet 
Refer to figure 16-1. Take care to distinguish 



numerals from similarly pronounced words. 
Preceding numbers, you may use the proword 
FIGURES. 

The numeral 0 is always spoken as ZERO 
never as OH. It is written as 0. Decimal S 
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myi^'':-.- - • — . , - — 

||yare spoken as DAV SEE MAL. Example: 123.4 
fe; is ^ken as ^Wiin too tree daiy-see-mal fow-er." 

pC^v; i.K will be transmitted digit, by digit 

lltraoeptitliat exact multiples of thoiisands may be 
e|fii^!oeii^ai^;;mch^ 
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are always transmitted as cardinal numbers. 
Examples: 



^T^^ ^'Numbers 



.90 
136 
; 500 
1,47/ 
. 7,000 
:16;000 
812,68? 



Spoken As 
fow-er foW-er 
nin-er ze-ro 
wun tree six 
fife ze-rp ze-ro 
wun fow-er sev-en ait 
sev-en tou-«and 
wun six tou-^and 
"^ait wun too six ait wun 



Numbers 


Spoken As . 


10 


ten 


13 


' thur-teen 


25 


tweii-ty fife 


50. 


fif-ty 


110 


wun hun-dred ten 


300 


tree hun-dred 



Some special instances require procedures 
different from the normal digit-by-digit 
pronunciation. Ranges and distances jgiven in 
mile imits and speed given in knots, for instance, 



Bearings are always given in three digits and 
^ transmitted digit by digit. Examples: 

Bearings • Spoken As 

090 ze-ro nin-er ze-ro 

180 wun ait ze-ro 

295 too nin-er fife 

PROWORDS 

Procedure words (prowords) are words and 
plurases used to speed the handling of 
radiotelephone messages. They perform the 
same functions and are used in the same manner 
as are prosigns in visual and radiotelegraph 
procedures. Many prosigns have the same 
meaning as prowords. 

Following is a complete list of prowords, 
each with an explanation and the corresponding 
prosign, if one exists. 



Rroword 
ADDRESS GROUP 



ALL AFTER 



ALL BEFORE 



AUTHENTICATE 



AUTHENTICATION IS 



BREAK 



EKLC 



Explanation 

The group that follows is an address 
group. 

The portion of the message to whiclT- 
I have reference is all that which 
fnUows . 

The portion of the message to which 
I have reference is all that which 
precedes . 

The station called is to reply to 
the challenge which follows. 

The transmission authentication of 
this message is 

I hereby indicate the separation of 
the text from other portions of the 
message. 
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Equivalent To 



AA 



AB 



BT 




I® 



V... '•■ '■ .' ' 

■7 ' 



fy:\. : -r - > ■ . ■■ 



EXECUTE 



EXEeiriE TO FOiiOW 



EXEMPT 



link the two nets ito 
forautoma|iciieb 

You are coireci, or what you have 
tran$iMtted is cpn^c^^^^ 

An erix)r has been made in this trans- 

missioh. Transmission wiUot^ 

with the last word correctly transmitted. 

An errbrhas been made in this trans- 
mission (or message indicated). The 
correct version is 

That which follows is a corrected 
version in answer to your request for 
verification. 

This transmission is in error. Disregard 
it. This proword shaU not be ^ 
cancel any message that has been 
completely transmitted and for which 
rsceipt or acknowledgment has been 
received. .■ C ■ ■ ■=> ■ 

Stations caDed are not to answer this 
call, receipt for this message, or other- 
wise transmit in connection with this 
transmissioi;. When this proword is 
employed, the transihission shall be 
ended with the proword "OUT." 

Carry out the purport of the message or 
signal to which this applies. To be used 
only with the Executive Method. 



ActV>n on the message or signal which 
foliowis is to be carried out upon receipt 
of th ^ proword "EXECUTE." To be used 
only wjih the Delayed Executive Method. 

The addrea.^ * as immediately following 
are exempted from the collective call. 
Numerals or numbers to follow. 



iuivclenf To 



C 

EEEEEEEE 



EEEEEEEEEAR 



IX .^^ 
(5 sec dash) 

ix 



XMT 



FLASH 



mecederce FLASH. 



EKLC 



258 

280 





gflAin-HENTICATE 



IMNfEDIATE 
:ii«MEDIATE EXECtlTE 



: Explahatidn 

The originator of this message i : 
indicated by the address designator 
immedtetely following. . 

This message contains the number of 
groups indicated by th? numeral 
follpymig. : * 

The grbujps in this message have not 
been counted^ 

the group that foUows is the r^jply tq 
your challenges to authenticate. 

Precedence IMMEDIATE 

Action on the message or sigr/al following 
is to be carried out on rccciptcf the word 
EXECUTE. To be used only ivith the 
Immedate Executive Method. 



Equivalent To 
FM 

GR 

GRNC 



O 
IX 



!?NFO 

.1 READ BACK 



The addres3ees imniediateiy following 
are addressed for infonn:^tion. . 
The following is my response to your 
instructions to re^j back. 



INFO 



I SAY AGAIN 



I am repeating transmission or portion 
indicated. 



IMI 



I SPELL 
I VERIFY 

i.ffiSSAGE 



?M6RE TO FOLLOW 



^NETNOW 



I shall spell the next word phonetically. 

That wMch follows has been verified at 
your request and is rw^jpeated. To be used 
only as a reply to VERIFY. 

A message which requires recording is about 
to follow. Trrmsmitted immediately after 
the call.<This proword is not used on nets 
primarily employed for conveying messages, 
(t is intenciled for use when messages are 
passed on tactical or reporting nets,) 

Transmitting station has additional trafflc 
for the receiving station. 

All stations are to net their radios on the 
xinmoduiated carrier wave which I am 
about to transmit. 



B 



EKLC 
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NUNDBR 



0VER 

PRIORITY 
READ BACK 

RELAY (TO) 



ROGER 



1 Exphnatibn 
Station nuin^^ 

This is the end of my transmission to you 
and no Mswer is req^d or expected. 



This is the end of my transmission to you 
and a response is necessary. Go ahead; 
transmit. 

Precedence PRIORITY, 

Repeat this entire transmission back to me 
exactly as received. 

Transmit this message to all addressees (or 
addresseesimmedi&telyfollbwing this 
proword). The address component is 
mandatory when this prbword is used, 

I have received your last transmission 
satisfactorily. 



Equivalent To 
NR 

AR 



K 

P 
G 



ROUTINE 
SAY AGAIN 

SERVICE 
SIGNALS 



^^V;-. SILENCE ■ 
!; (Repeated three 
y or more times) 



riLENCE LIFTED 



Precedence ROUTINE. 

Repeat all of your last transmission. 
Followed by identificatioh data, it means 
; "Repeat- .(portion indicated)," 

The message that follows is a SEP, VICE 
message. 

The groupsyhich follow are taken from a 
signal book,\This proword is not used on 
nets^primanlMemployed for conveying 
signals. It is imended for use when tactical 
signals are pas^on non-tactical nets). 

Cease transnigaons rn this net immediately, 
Silence> will be maintained until lifted, 
(When ain authentication system is in force, 
the transmission imposing silence is to be 
auttenticated,) 

Silence .s lifted, (When an authentication 
syste u is in force the transmission lifting 
silezice is to be^ authenticated,) 



R 

SVC 



HMHMHM 
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ftoiword 



^ISffEAK SLOWER- 
li^ :'Sr6P R^BRCViEiCASTING 



hi}. 



THIS IS 

TIME 

TO ^ 



, ; UNKNOWN STATION 



VfeRIFY 



WAIT 

WATT-OUT 

WILCO 



WORD AFTER 
WORD BEFORE 
WORDS TWICE 



• , Explanation 

Your transmission is at top fast a speed. 
Reduce speed of transmission. 

Cut the automatic link between the two nets 
that are being rebroadcast and revert to 
normal working. 

This transnii^bn is from the station whose 
designator immediately follows. 

That which immediately foUows is the time 
or date-*time group of the me^ge. 

The addressees immediately following are 
addressed for action 

The identity of the station with whom I am 
attempting to establish communication is 
unknown. 

Verify entire ii;c&ssage (or portion indicated) 
with the originator and send correct version. 
To be used only at the discretion of or by the 
addressee to which the questioned message 
was directed. 

1 must pause for a few seconds. * 

I must pause longer than a few seconds. 

I have received your signal, understand it, 
and will comply. To be used onjiy by the 
addressee. Since the meaning of ROGER 
is included in that of WILCO, the two 
prowords are never used together. 

The word of the message to which I have 
reference is that which follows 

The word of the message to "which I have 
reference is that which precedes . 

Communication is difficult. Transmit (ting) 
each phrase (or each code group) twjce. This 
proword may be used as an order, request, or 
as information. 



Equivalent to 



DE 



TO 



AA 



AS 

AS AR 



WA 
WB 



WRONG 



, Your last transmission was incorrect. The 
correct version is ' 
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Table 16-I.^Basic Format for Standard Navy Mamges 



Parts 



H 
E 
A 
D 

N 

G 



Components 



Proce<lure 



Elements 



Address 



Prefix 



BREAK 



T 
E 
X 
T 



Text 



Handling Instnic^ 
tlons. 

Call. 



Transmission 
ideiittflctitloa 



Transmission 
Instructions. 



Precedeifce; date- 
time group; 
message 
Instructions. 



Originator's sign; 
originator. 



Action addressee 
sign; action 
addressee. 

Information ad- 
dressee <Blgn; 
information 
addressee. 

Ejtempted ad- 

dresTCe sign; 
- i^T^ntpted 
jssee. 



Contents 



Houting indicators. 

Prosigii F; 8tation(s) caUed; 
proslgn XX; proslgn XMT; 
exempted calls; proslgn 
DE and ecatlon calling. 

Station sierial number. 



Prosigns T, G, F, L; operat- 
ing signals; c^ signs; ad- 
dress groups; Plata 
ianguage. 



Remarks 



I'scd In tape relay procedures 
only. V 

Prepared ty communication 
personnel. 



I Prepared by communication 
personnel.. (Not presently 
autJiorised for use In mes- 
sages between ships or in 
messages from ships to 
shore stations. 

I Prepared by communication 
personnel. 



Precedence prosZgn; date and 
time (In digits) and zone 
suffU; operating signals 
and proslgn K 



I Precedence assigned by ori- 
ginator; date- time group 
9nd message Instructions 
normally assigned by 
communication personnel. 



A . ' . Ing ini'or- 
mai^jn; r^'^'-p 



count. 



Proslgn FM; originator's i 
designation (address group, 
call sign, or plain ' 
language). 

Proslgn TO; action addressee , 
desflgnatiOQ (address groups J 
call signs, or pUln 
language). 

Proslen INFO; information 
addressee designation 
(address groups, call 
signs, or plain language). 

Proslgn XMT; exempted ad- 
dressee designation (ad- 
dress groups, call signs, 
or plain language). 



Addressees determined by 
originator. Communica- 
tion personnel provide call 
signs, address groups, and 
appropriate prosigns. 



Accounting symbol; group 
count. 



Subject matter. 



BREAK 



Determined by communication 
per'V)nnel. 



Proslgn ffr. 



Internal instructions; basic 
idea of originator. 



FUst group of text conUins 
claflsification of message. 
orUNCJLAS; and SVC 
(service message). 



E 
N 
0 
I 

N 



Procedure 



Time group. 

Final instructions. 
Ending sign. 



Hours and minutes expressed 
in digits; zone suffix, when 
appropriate. 

Prosigns B, S , C; operat- 
ing signals. 

Proslgn K or jra: 



Determined by communication 
personnel 
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^^^^^t^^ in 
" Q|te|ejpho^^^ these forms are- 

|^S#l!«aln<i^^ address is ■ 

&^f^^;:;'|:i1iMicated' outside of the text. Plaindress 
^I^L] ?^; anws^ components of ' 

: A Kth*^ bjasic message format, which may.be 
m^'--^ SMn in table 16-1, the call 

may ■serve as the a^^ 



^:|^;^^;;^::Abbireviat«d plaindress,- \^which- is 
for kpeed in traffic handhng. 



0}. ' 



; TO date/ datertime gjroup, 

..:\\y'9XiA: proup count may V omitted from 
S - t^^ of an abbreviated plaindress 

3/ Cbdre^^^ has the entire message 

;lv% ■ address in its encrypted test. 

P^k;;>^ plaindress is by far the most 

pooi^ Regardless of 

ll^^ito^^^^^ employed,: eadi message must 

If^ximt^ text, and 



The^ of a radiotelephone message, 

^•likb a visual message^ may cpntdn any or all of 
^the components ttat make up the heading 
XlM^cedure address, and prefix). More 

> often however, it contains only the 

caM,^^^!^^ the text. One explanatio/i for 

sudi general use of the abbreviated forni is ihat, 
in radiotelephone communication, the station 
originating is nearly always in direct 
communication with the station addressed. 

Text I 



The ,text of the message is the basic thought 
or idea the originator wishes to communicate. It 
t may be in the form of plain language, signals, 
^ code words, encrypted groups, or numerals. 

Difficult >vords or groups within a text of a 
■ plain language message. are spelled out, using the 
i phonetic alphabet. Groups or words to be 
iSp^ are preceded by the proword I SPELL. If 
^ the 9perator can pronounce the word, he should 
• do so before and after spelliiig. 



(NET CONTROL) 




4131 



Figure 16-2.-Radiot8lephone net. 



Ending 

Every radiotelephone message ends with the 
proword OVER or OUT. With the use of OVER, 
the sender tells the receiver to go ahead and 
transmit, or: "This is the end of my message to 
you, auad a response is necessary." With the use 
of OUT, the sender tellsf the receiver: "This is 
the end of my transmission to you, and no 
response is necessary." It is never necessary to 
use OVER and OUT together. 

RADIOTELEPHONE PROCEDURE 

Before yqu start your study of 
radiotelephone procedure, you should be 
warned that communication procedure is liable 
to continual improvement and change: You can 
keep up with changes only by continued study 
of current communication instructions. 

Radiotelephone transmissions used for 
illustrative purposes'are assumed to pass over the 
net shown in figure i 6-2. 
Calling and Answerinjg 

Radiotelephone communication is 
established by a prehminary cril, which takes 
the form of an individual or a collective call. 
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• ■ ■ ' ' ' QUARTERM ASTER r&T^X . 

individual caU: In Jhis example a single . staUon identifies the portion to be repeated, 

station is caUed; if two or more . stations are Examples: DITTYBAG sends a message to 

called, they will reply in alphabetical order of SATAN.. SATAN misses the word after "ship " 

. caU si^^ SATAN transmits: 

FOXHRE-. .... Call sign of receiving station. DOlT^G^ra IS SATAN-SAY AGAIN- 

THl<!ic WORD AFTER SHIP-OVER 

. irualo— From. 

STRAWBOSS-.CaU sign of the station calling . DITTYBAG transmits: 

. QVE^- • Go ahead, transmit. SATAN-THIS IS DmYBAG-I SAY AGAIN- 

The r*.niv Jc • c WORD AFTER SHIP-SIGHTED-OVER 

ine reply, is in the same form: = 

STRAWBOSS-THIS IS FOXFIRE-OVBR. 

« «n. X. ' . ^P°" receipt of the doubtful portion, 

CoDective caU: When stations on the net are DITTYBAG receipts for the entire message with 

assigned a coUective call, that caU is used if aU ROGER 

the stations- are addressed. If for some reason. Repetitions may be given in plain language 

2, ^® exempted from messages by natural phrases or by indi^dual 

F^f'SS^ f-'if ^^'^^^^'^ encrypted messages, they 

EXEMPT, foUowed by the call signs of the are made by individual characters 
exempted stations. Ekample: 

cir.rvn^,» o CorTCcting an Ertor 

SODROW- ...... . -. CoUective call. 

raT?v?A^ * V n* ■ ' Vl ' ' " " ' • ^^®"}P*- When an error is made by the transmitting 

TO|iTP-~*^^'^'^^^^®®^®'"Pte'i station. operator, the proword CORRECTION is sent. 

iTBAwnncc* * 'r^ 'u ' *• * * *; L .' • The operator tlien repeats the last word, group, 

nvpp • CaU sign of the station caUmg. proword, or^ase correctly sent, corrects the 

• . Go ahead, transmit. error, and pipceeds with the message. (NOTE: 

AnAAi FnYriDc ^cA^xxT * Tl^® first group of aU, plain language messages 

in uC^^fd? A' ^aH - now answer consist, of the message classification.) Example 

m alphabetical order of their caU signs. 1: 

Abbreviated Can ADAM-THIS IS STRAWBOSS-TIME ONE 

ThA ^11 • ♦u n J ZERO ONETWO ZULU-BREAK-UNOAS- 

u ^ ,, • ^^^^'^ "^^y ^ CONVOY RGMEOTHREE-OORRECnON- 

fr^^^i *t ^" « ""^^ exchange of CONVOY SIERRA ROMEO THREE-SHOULD- 

SnS -i I f"*^ '^^^'^ "° ARRI VF^NE SIX THREE ZERO LIMA- 

; confusion wiU result. Example: THIS IS OVER 

ADAM-OVER. 

o If the error is not discovered until the 

Repetitions operator is some distance beyond it, he may 

make the correction at. the end of the message. 

When parts of the heading, text, or ending of ^® ^® careful to identify the oxact portion . 

a message are missmg or are doubtful, repetition • ^® correctmg. Example 2: 

is requested by the receiving station. The ADAM-TOIS m STRAWBOSS^TIME ZERO 

K^?t: ^"^A AGAIN (alone or with ALL SIX THREE ZFJIO ZULU-BREAK-UNOAS- 

wTwfirr^^ AFTER, WORD BEFORE, ARE YOU RIGGED FOR HEAVY WEATHER- 

WUKU AFTER _T__) IS used for this purpose. In CORRECTION-TIME ZERO SIX FOUR 

complymg with such requests, the transmitting . ZERO ZULU-OVER 
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|^iv?^P|i£cbig t^^^ of a message, and 

tt|«pe4niig^^>: of ., the ending 

pi^WOJ^^^^^ but, the message may be 

MWiiwtiwi;^^^^ THIS 
^JJK/^Smsa^^ message 'tliat has . been 

i^puianu^ only by 

l^lanotlier^ Dtirim^ the 

^m»sin^ message, STRAWBOSS 

^jfdisOTvers he is giving it to the wrong stK^fon. 
liliSTRAWBOSS transmits: • . 

llSiV FDXFIRB-TfflS IS SIRAWBOSS-ROUnNE- 

f TDilE ZERO SIX SZERO TWO ZULU- 
S';;- : UNLOADING AT 
^ i V V : DAWN SBaEE^^H-^ROCEED-^^ 
i;vr| . Tins TRANSMISSION-OUT 

S^^Db'WotAnswer • 



Wheri it is imperative that called stations not 
||;imswCT a transmissionj t^^ NOT 
pf/WNSW^ after the 

|ir;caM transmission is sent twice. 

l|;|jExample:.' ; ■ ■ 

; r SJaOROW-THISISSniAWBOSS-DONOT 
V * ANSWER-TIME ONE ZERO THREE SIX 
ZULU-BREAK-NO^' EMBER YANKEE 
„ EffiLTAPAPA-ISAYAGAIN-SKIDROW- 
THB IS STRAWBOSS-DO NOT ANSWER^ 
- TIME ONE ZERO THREE SIX ZULU- 
BREAK-NOVEMBER VANKEE DELTA 
PAPA-OUT 



yerifications 



When verification of a message is requested, 
the origiriating station verifies the message with 
the originator, checks the cryptography (if the 
me^ge is encrypted), and sends the correct 
version. Example 1: 



STRAWBOSS-THI& IS ADAM-VERIFY 
YOUR ONE ZERO ZERO EIGHT ZERO 
ONE ZULU-ALL BEFORE TEXT-OVER 



STRAWBOSS transmits: . 

THIS IS STRAWBOSS-ROGERr-OUT 

STRAWBOSS, after checking with the 
originating officer, finds the heading correct as 
transmitted previously. STRAWBOSS sends: 

ADAM-THIS IS STRAWBOSS-I VERIFY- 
MY ONE ZERO ZERO EIGHT ZERO ONE 
ZULU- ALL BEFORE BREAK-PRIORITY - 
TIME ONE ZERO ZERO EIGHT ZERO 
ONE ZULU -FROM STRAWBOSS-TO- 
ADATvf-INFO-DITTYBAG-GROUPS ONE 
SEVEN-BREAK-OVER 

ADAM transmits: 

THIS IS ADAM-ROGER-OUT 

Example 2: 

STRAWBOSS-THIS IS SATAN- VERIFY 
MESSACK HME ZERO EIGHT FOUR FIVE 
ZULU-WORD AFTER PROCEED-OVER 

STRAWBOSS transmits: 

THIS IS STRAWBdSS-ROGER-OUT 

After checking with the originating officer, 
STRA^^OSS finds that he means HONGKONG 
instead of SHANGHAI as word after PROCEED. 
STRAWBOSS transmits: 

. SATAN-TOIS IS SlRAWBOf?5-OORRBCnON- 
MY ZERO EIGHT FOUR FIVE ZULU 
WORD AFTER PROCEED-HONGKONG- 
OVER 

SATAN transmits: 

THIS IS SATAN-ROGER-OUT 
Read Back 

A check on transmission accuracy can be 
Md by using the prowords READ BACK. READ 
BACK is used when you want your own message 
(or a portion of it) repeated back to you as 
received. OVhen the READ BACK procedure is 
employed, the proword ROGER need not be 
used to indicate receipt of a message.) ' 
Remember to identify the message portion you 
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want read back. Transmit the READ BACK 
pioword immediately after the call. Example: 

ADAM-THIS IS STRAWBQSS-READ BACK 
. lEXr-UME ONE SK IHREE ZERO ZULU- 
BREAK-UNCLAS-CONVOY DELAYED 
ONE TWO HOURS-BREAK-OVER 

ADAM replies: 

. THISISADAM-IREADBACKIEXT-UNCLAS- 
CONVOY DELAYED ONE TWO HOURS- 

STRAWBOSS then sends: 

THIS IS STRAWBOSS-TIUT IS CORRECT- 
OUT 

If the message is sent back incorrectly, it 
may be corrected by the proword WRONG, 
followed by the coiTected version. In the 
preceding example, assume that ADAM made a 
mistake when he read back the message : 

THIS IS ADaM-I READ BACK TEXT- ^ 

UNCLAS-CONVOY DELAYED TWO ONE 
HOURS-OVER 

STRAWBOSS cor;ects ADAM: 

THIS IS STRAWBOSS-WRONG-UNCLAS- 

CONVOY DELAYED ONE TWO HOURS- 
OVER 

ADAM reads back again: 

THIS IS ADAM-UNCLAS-OONVOY DELAYED 
ONE TWO HOURS-OVER 

STRAWBOSS ends the ey.change with: 

THIS K STR AWBOSS-TH AT IS CORRECT- 

Executive Method 



The ' .executive method is used to execute 
tactical signals so that two or more units can 
take action at the same time. Usuallv the 
abbreviajed form is used . in such messages. 
Ex-etutive messages contain the proword 



EXECUTE TO I:OLLOW or IMMEDIATE 
EXECUTE, as appropriate, immediately after 
the caU. The signal to carry out the meaning of 
the message is the proword EXECUTE. It may 
be sent shortly after transmission of the 
message, 

^ ris of the* 

executive method are (1) 
the delayed executive method and (2) the 
immediate executive method. (In any event a 
warning STANDBY precedes the proword 
EXECUTE.) • prowora 

In our first example, the OTC sends a 
message, to the task group by the delayed 
executive method. ; 



SKIDROW-THIS IS STRAWBOSS -EXECUTE 
TO FOLLOW-CORPEN THREE 
SEVEN-OVER 



FIVE 



/Jl ships reply in alphabetical order: 

THIS IS ADAM-ROGER-OUT 
THIS IS DITTYBAG-ROGER-OUT 
THIS IS FOXFIRE-ROGER-OUT 
imS IS SATAN-ROGER-OUT 

When STRAWBOSS is ready to execute he 
sends the executive signal. To save time, onlv 
one station is directed to receipt. 



SODROW-THIS IS STRAWBOSS-STANDBY- 
EXECUTE-BREAK-ADAM-OVER 

ADAM replies: 

THIS !S ADAM-ROGER-OUT 

In the immediate executive method the text 
ot the message is transmitted twice, separated T5y 
I SAY AGAIN. The wamine orownrH 
IMMEDIATE EXECUTE is used in fhe mers^ge 
mstruction instead of EXECUTE TO FOLLOW 
The executive signal itself follows in the final 
mstructions of the message. Because only one 
transmission is made, the immediate executive 
method message does not: allow stations to 
obtain verifications, repetitions" 



QUARTERMASTER 3 & 2 



|ai^ nor cancellations hef 6it the 

is executed* Example: 



^aODROW^lHIS IS iniUWBOSS-IMMEDIAIE 
EXECtJTE^BRE^>- NINE-! 
SAY AGAIN-TURN NINE-STANDBY- 
EXECUTE-SATAN-OVER 



SATAN receipts: 

THIS is SATAN-ROGER-OUT 



Acknowledgment 



An acknowledgment is a .reply from an 
addressee indicating that he has received a 
certain message; understands it, and can comply 
with it. Note the difference between an 
aicknowledgment and. a receipt. The receipt 
means that the message was received 
satisfactorily. An important feature of /the 
acknowledgment procedure is that only a 
cb]|^anding officer pr his desi^ated 
^repiief^tative can authorize you to sen d an 
adcnowIeUgment^ / 

The request for an ackribwledgihent is ttie 
Ford ACKNOWLEDGE (not a prp^ord) as the 
fUial word of the text. The reply3 the proword 
:WIIX;0» If the commanding ^ officer can 
aclaio\i4edge at opce, the operator may receipt 
for; the message with WIIXJO because the 
meaning of RQjGER is contamed in WILCO. If 
the ac^owl^gment cannot be returned 
immediately, tne operator receipts for the 
message with the proword ROGER, and WILCO 
is sent later. The return transmission to a request 
for an acknowledgment i^ Jeither ROGER or 
WILCO. (Never use these prowords together.) 

In the following example, the OTC sends a 
tactical signal. He desires acknowledgment from 
two ships. 



SHDROW-THIS IS STRAWBOSS-EXBCUIE 
TO FOLLOW-BREAK-TANGO BRAVO- 
TACK-ONE FIVE-TACK-ZERO ZERO 
ZERO-TACK^ONE TWO-FOXFIRE- 
DITTYBAG-ACKNOWLEDGE-OVER 



The commanding officer of DriTYBAG 
hears the message, understands it, and can 
comply. He directs his operator to acknowledge: 



THIS IS DlTTYBAG-WILCO-OUT 

The commanding officer of FOXFIRE 
wishes to consider the message before 
acknowledging. His operator transmits: 

THIS IS FOXFIRE-ROGER-OUT 

When the commanding officer of FOXFIRE is 
ready to acknowledge, he has two choices of 
reply. He can send either: ^ ' _ 

STRAWBOSS-THIS IS FOXHREr-WILCO- 
YOURXAST TRANSMISSION-OUT 

or: STRAWBOSS-THIS IS FOXFIRE-WILCO- 
YOUR EXECUTE TO FOLLOW-BREAK- 
TANCX) BRAVO-TACK-ONE FIVE- 
TACK-ZERO ZERO ZERO-TACK-ONE 
TWO-OUT 



When ready to e7^ecute, the OTC transmits: 

SHDRDW-THIS IS SIRAWBOSS-STANDBY- 
EXECUTE-ADAM-OVER 



ADAM receipts as directed: 

THIS IS ADAM-ROGER-OUT 

VISUAL SIGNALING 

The three principal methods of visual 
signaling are flashing light, semaphore, and 
flaghoist. The remainder of this chapter is 
concerned with these methods and the signaling 
procedures that the- Quartermaster -must know. 

FLASHING LIGHT 

T: two types of flashing light 
communication are directional and. 
nondirectional. 

Directional transmissions are sent out by a 
signu! searchlight that is pointed and trained 
directly at the receiver so as to be visible 
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through a limited arc. It is the longest range 
visual signaling method. 

Nondi^ectional signals are sent out from 
jrardarm /blinkers or a special hondirectional 
sighaliifiig./ laiiterri (DSI ), ^^hich are operated 
from a transmission key located in the 
piloth<^Use or on the signal bridge. The light fs 
visible^in any direction away from the ship, thus 
^ordmg the sender an effective way to 
communicate simultaneously with many 
addressees. Yardarm blinkers are restricted to 
nighttime use among ships in company. 

bitemational Morse Code 



'inteniational^'M 
naval communications transmitted by flashing 
light or radiotelegraph. You must know it well 
before you can use flaishing light equipment. 

The international Morse code is a dot-dash 
systein. It is not difficult to learn if you go 
about it the right way. Basically, it consists of 
sight patterns, which you must recognize. Each 
of the sight patterns is really a mental picture of 
dots and das.!?es arranged in a group. These 
groups consist of from one to six dots or dashes, 
or botij. Each group represents a letter of the 
alphabet, a numeral, or punctuation. You'll be 
surprised how easy it is to learn them -with 
some practice. But don't neglect it-practice is 
the secret. 

The international Morse code alphabet and 
number sight patterns, as well as the phonetic 
pronunciation for each, are shown in figure 
16-1. They can be learned in one or two sittings. 
Experience shows that the best way to learn 
code is by wholes. The Radioman le^ns whole 
tonal sounds. Similarly, the Quartermaster and 
Signalman should learn by whole sight patterns. 
Do not break each character into dots and 
dashes that must be-counted^-lHsteadv tiy ta- 
learn each character as a complete mental 
picture. When you see one dot and one dash 
(. -), don't count them ("one dot, one dash") and 
then conclude, it's the letter A you saw, but 
think the letter A as soon as you see the dot and 
dash. 

Ask an experienced man to send to you with 
a searchlight, multipurpose light, or blinker card. 
Start by having him send you unknown 
individual letters or numbers. When you miss, 



ask him at once to tell you what the httei was, 
then have him flash it again. When yia master 
each character, try code groups and, laici, after, 
you attfdn some proficient^, try plain language. 
Never try plam language first because receivirg 
plain language tends to encourage guessing and 
actually slows the process of loaming the code. 

Use these code groups as a starter. Other 
exercises appear elsewhere in this chapter. 



SNEVI 

FOXIR 

EXCT9 

RHEDC 

IJBUH 

QPWOE 

06293 



GHSOM 

MINOF 

EHOXA 

HILDE 

8YGVT 

RITUY' 

48751 



AT8LW 

34PRT 

92474 

DEL63 

6FC5R 

LAKSr 

64209 



QV072 
ZXCVB 
CRBDZ 
ROSES 
D4XES 
FBHGO 
89347 



ERPOL 

IMTYH 

ULXUK 

PLMON 

Z3WA? 

NAILP 

23690 



You can make up all sorts of combinations. 
Just be sure they are code gronps-not ordinary 
words-so you cannot anticipate what's coming 
next. ; 

Once you become really proficient at code 
groups, you can graduate to plain language. Even 
then, try to avoid anticipating the next letter, 
because you may be' wrong and find yourself 
really confused. In any event, you never will be 
a good code man if you fall into the bad habit of 
anticipating. o 

TTps on Sending 

After your recei\'ing ability progresses, try 
some sending. You'll find it easy to pick up 
Remember that there, is a definite physical 
limitation on the speed with which flashin/'.V'jght 
can be^ sent and still be readable/ ^ The 
manufacturer's specifications state tLiit V^e ' 
12-inch Navy signal searchlight can send a? Jo 
10 words a minute. A good sender and receW 
-can^ exceed this speed if the characters are made 
clearly and distinctly, with uniform spacing 
between them. Incidentally, speed doesn't, 
necessarily mean noise. The Ught shutters can be . 
moved quickly without banging them up and 
down. 

A good rule to adopt is: Never send faster 
than you can receive. If you transmit a message 
at 12 words a minute and get a reply at the same 
rate, you*ll be out of luck if you can read only 8 
words a minute. It is preferable to send and 
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llr^TO a message conectly words a minute — 
iOwiit^^^ twice at a 12-word rate. 

l^jSlii^^ faster than flashing light 

^i&^ii^ used tc send messages to 

ije^^^ they are in suitable 

^;l>p of its speedy semaphore is 

I^TCtteir iuiapt^^^ the other visual methods 

g^f long li^^ When radio silence is imposed, 

|aeinap)l6re^^i^ the best substitute for 

Although se m aphore's usefulness is limited 
wmewhat by its short range, it is more secure 
than lig^ or radio because there is less change of 
jmtjwrpeption by an^ wem^^ 

^iwo lactors favoring the use of semaphore under 
Ij^lighi^c^ 

&ma^ requires little in the way of 
^equipment. The two hand flags attached to 
'^staffs are all you need. Usually the standard 
Visemaphpre flajgs are IS to 18 inches square, and 
l^bh staff is long enough to enable the sender to 
^jgjraspi; it fii^ The flags are similar to the 
^^pSC^ flag. Sometimes the PAPA flag / 

' semaphore flags issued to/ 

ittie flc^^^ fluorescent and are made of 

^^diark^kihv^ (When sender and receiver are vei;^r 
;;clpse to each other, as when ships are alongside 
jFbr ; u replenishment, no special 

^quipnient is necessary. The semaphisre / 
rtharacters are made simply by moving the hands / 
:tio Ac proper pbat / / 

p^^ Whei^n using fluorescent flags, /your 
^i>ac;kground while sending is relatively 
^unimportant. With cotton flags, however,/^ good 
backgroimd must be selected. Otherwise, the 
^receiving operator(s> may be imable to see your 
flags clearly. , 



Sendmg and Receiving 



1^ 



A description of a clear and effective 
method for learning semaphore co^mxmication 
follows. Take a look at figure 16-3. It shows 
how the semaphore alphabet and certain special 
signs used in connection with it /are fontiedrby 
means of your two flags. Before you try to 



memorize the po ytioivf or the various l etters-aad-- 
signs, practice moving your arms quickly and 
accurately to each of the various positions. In 
other words, hold a one-man position drill. Be 
careful not to confuse the right hand in the 
illustration with your left hand. The man in 
figure 16-3 is the sehcer, and youTl be looking 
at the illustrations as if you were the receiver. 

In figure 16-4 you see a man swinging 
himself through a position drill. He moves his 
flags smartly to their positions. Notice, for 
example/ that there's no mistaking his Bs for his 
As or Gs« Take a tip and do likewise, or you'll 
make a name for yourself as a Sloppy Joe on the 
semaphore stand. A sloppy sender spends his 
time /repeating messages— because nobody can 
read them,. 

A single semaphore flag may be held in eight 
nt»rtect portions" Yw can picture~T:hese 
positions easL'y if you imagine yourself standing 
inside a circle, like the man in figure 16-S. 
Notice 'that the circle is divided into eight parts 
by equally spaced marks. These marks represent 
the correct flag positions. Any position between 
them is sloppy and only leads to confusion. 
When you practice, move your arms from one 
position to. another by the shortest route 
possible. Alv/ays make your characters in the 
same plane as your shoulders, and extend your 
arms to full length. 

Although one flag has only eight positions, a 
large number of conbinations is possible when 
both flags are used. Of the possible 
combinations, 28 are used in semaphore 
communication. There are 26 letters in the 
alphabet, plus two signs meaning NUMERALS 
and FRONT. 

The FRONT sign (see figure 16-3) is used 
after you finish a word; it's like the space left 
between words in ordinary writing. It also is 
used before and after each call sign, code group, 
or procedure sign, and between all letters and 
numerals of a call sign. 

The numeral sign is given just before you start 
transmitting a group of numbers that are to be 
recorded as numerals and again when the 
numerals are completed 

You'll notice that letters C and E are also used 
as special signs. The ANSWERING sign isthe same 
as letter C. The ERROR sign consists of letter E, 
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NUMERALS 
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I Figure 16-3.-Semaphore alphabet and special signals. 



made several timesi The ATfTENTION sign is made 
by waving both flags fronl the horizontal to the 
overhead position. I 

The semaphore alphabet isn't at all hard to 
leam. The speed with which you learn it 
depends on how consistently you practice. After 
you master the fundamental positions and can 
place the flags in these positions quickly and 
surely, begin practicing the letters as you see- 
them in figure 16-3. 

Remember that the positions shown in the 
illustration are as you would see them if you 
were the receiver of the transmission-n6t the 
sender. Don't try for speed right away. Speed 



ccmes after you've thoroughly mastered the 
alphabet. 

The various instructors who teach 
semaphore in Navj' training schools have several 
different systems, all of which they believe make 
learning easier. One of the r . popular 
methods is the so-called systen- ; c^pposites. 
The object here is to leam the ^ indicated 
by a . particular position and the., leani the 
letter made by exactly the opposite position. If 
you like this system of learning, you can get 
some hlep on it as you practice by referring to 
figure 16-6, 

The figure shows that all the positions have 
opposites-except those for the letters L, D, and 
R. 
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^;elaghoist SIQ^^uiNG 



Rif^ signaling provides a rapid and 
i^Jwc^atb system of handling tactical and 
llinfoni^ length during 



H^ylig^it between ships in proximity. In general, 
^l^a fla^oist si^ a more uniform, 

||executk)n of a maneuver ^lan any other visual 

. ^ For signaling by flaghoist, the Navy uses the 
^^iht^rnatkmal alphabet fl^ and numeral pennants, 
^^blfsNy nume^l flags, and srecial flags and pennants. 

These group^^ showi *n figures 1 6-7 and 16-8. 

Oriythe alphabfetflags; t xii^nl pennants; FIRST, 
) : SECX)ND, and TfflRD substitutes; and CODE/ 

ANSWERING penrhmt are used in international 
^ signaling procedure, l^alphabet flag has flie name 




Figure 16-5.-Semaphore |K>iition drde. 
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of the Ife^tter it represents, and a numeral flag takes 
the name of the numeral it represents. 

Partsof aiflag: 

Figure! 1 6-9 shows the various flag types and; 
their parts . The fly is the length of MJlag/ ^ 
measuSeaTrora the staff to the outside edge, the / 
hoist is the vertical width of the flag when flyi^g^ 
free. Hie tabling is the double thickness /of 
bunting-taped, bound, and stitched-at the 
hoist of a. flag. The tail line is a short length of 
halyard attached to the lower part of the tabling 
carrying the snaphook. It serves as a spacer, 
separating the flags of a hoist for cleanness in 
reading signals. The snap is a brass releasing 
hook^ attached to the lower end of the tail line, 
or uphaul halyard, which fits into the nng'of the 
next succeeding flag or into the ring /of the 
downhaul halyard. The ring is a brass circle 
attached to the tpp of the tabling or to the free 
end of the downhaul halyard. The /ring is the 
receiver for the snap. . ( / 

A tackline is a piece of signal halyard (about 
6 feet long) with a ring at one endi and a snap at 
the other end. Uses of the tackline are discussed 
later in this chapter. 
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^^^iili^lSfe^-'^f ahoJ^:Me:aJways read from the • 
ii^sjftlp^dj^^ to fit on one 



^IM^^^r^-^imr^ more 
^; |p^|»AtM a single k)i8t-the 



14 



tji^j^ W on another halyard. 

more hoists, 

iPaiii^jSai!^^ points where there can be a 

I Wthout affecting the meaning of 

,=-;;;^ti»;aign^ 

V^^^^ or group of 

: : on one hoist or on two oa more 

adjacent hoirt^ at the same time-is called 
V a disphy. When displays of more than one hoist 
are raised, the separate hoists are run up, one by 
ciie, in the correct order. Don*t try to run them 
-^i^i-simultanepusly^^ 

As a general rule, if a sighial is too long to be 
shown completely on three halyards, it's better 
to m?ke two or more di^lays from the signal. 
When two or more displays; are used, the heading 
must be hoisted on a sq)ara halyard and kept 
flyiiig while successive displays are made. 

When two or more hoists are flying, they are 
read firom ; outboard in^ or fiom forward aft. 
Figure 16-10 shows how to read a three-hoist 
display from the top down and from outboard 
in, ■ ; ■ • • ■ /• 

. Flags may also b©^ hoisted at the triatic stay. 
It is a line extending from the foremast to a 
stack or another mast. Such signals are read 
froin forward aft. A triatic stay is illustrated in 
figure 16-11, This/illustration also shows hoists 
at two positions on a yardarm. 

When signals are hoisted at yardarms of 
(Ufferent heights, those at the hi^er yardarm 
are read first. When several hoists are displayed 
amnltaneously/frpm different points, they are 
read in the following Order: (1) masthead, (2) 
triatic stay, (3) starboard yardarm, and (4) port 
yardarm. / • . 

Terms used to describe the status of 
flaghoists foUow. 

Qose up: A hoist is close up when its top is 
touching the block at ihe point of hoist-in 
other words, when the hoist is up as far as it will 
go. / 

At the dip: A hoist is at tlie dip (or dipped) 
when it is hoisted, three-fourths of the way up 
toward^the point of hoist. 
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Figure syttam cf opposites. 
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Hauled down: A hoist is hauled down when 
it is returned to the deck. 

Superior position: Any hoist or portion of a 
hoist that is to be read before another hoist or 
portion of a hoist is said to be in a superior 
position. 

Comparison of Allit'd/Intemational 
Procedure ^ 

Allied flaghoist procedure (used in military 
communications) and international procedure 
(used' in merchant and merchant/military 
flaghoist communications) differ in several 
particulars. The following paragraphs explain the 
procedures and point out tiie differences. 
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PENNANT 

■° and 
NAME 



0 



TACK 
IINE 



Spoken 



PENNANT 
ONE 



PENNANT 
TWO 



PENNANT 

THREE 



Written 



PENNANT 
FOUR 



PENNANT 
FIVE 



PENNANT 

SIX 



PENNANT 
SEVEN 



PENNANT 

EIGHT 



PENNANT 
NINE 



PENNANT 

ZERO 



TACK 



Pl 



P2' 



P3 



P5 



P6 



P7 



P9 



pl 







• ■ 








PENNANT 
or 
FLAG 


Spoken 


Written 


PENNANT 

or 

FLA6 


Spoken 


Written 














^^OOE 

fir AllCllfCD 


CODE or 
ANSWER 


CODE or 
ANS 




NEGAT 


NEGAT 




snEtii 


iCItEl 




0 

PREP 


PREP 


ICIEER 


PREPARATIVl 














CXa 


CORPEN ' 


CORPEN 


■ ■ ■ LJ 

uu 

PORT 


PORT 


PORT 


CORPEN 


NATION 


OESIG 


DESIG 




SPEED 




SPi-ED 


SPEED 




• 

DIV 


DIV 




SQUAD 


SQUAD 


blVISION 






SQUADRON 




fcmcRGcNCT 


EMERGENCY 


EMERG 


■31 

STARBOARD 


STARBOARD 


STBD 




FLOT 


FLDT 




STATION 


STATION 


_aOT!U.A. 


STATION 


FORMATION 


FORMATION 


FORM 


► 

SUBDIVISION 


-SUBDIV 


SUBDIV 


L— 

INTER- 
ROGATIVE 


INTER- 
ROGATIVE 


INT 


TURN 


TURN 


TURN 



SUBSTITUTES 





FIRST 
SUB 


1st 




THIRD 
SUB 


3rd. 


SUBSTITUTE 


SUBSTITUTE 


SUBSTITUTE 


SECOND 

/"sub 


2nd. 


^^^^ 

,4th. 

SUBSTITUTE 


FOURTH 
SUB 


4th. 



Figure 1M.-Nuineral pennants, special flags and pennants, and substitutes. 
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CLOSE UP 



AT THE DIP 



superior ■ ; . 



FORWARD 



AFT 




port) on agnals 



:i|jB|^ifli3^ when no relay 

IlKi'M**^^!*"^ bonfiifflon will result.- 

By^. emergency alaim 



AT THE TRIATIC STAY- 



FigutTB 16*11.-FI«||holsts positioni. 
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||^3Mdj;te^^ addressed must be 

^lllpii^ When 
p^ol^SB^^ will be 

within 



' HOW TO A1^SWER.-In allied procedure, 
flaghoists are aiiswefed by each addressee 
hoisting (at the dip) the same flags as the 
originator. The addressees dose up the hoist 
when its meaning is understood* 

Jn intemational procedure, hoists are answered 
by raising ANSWER to the dip. The answering 
pennant is put close up when the signal is 
understood. 
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ANSWER 
CODE . 
SCREEN 
COBPEN • 
DESI& 
DIVISION 
PBJERGENCY 
FIXXTILLA 
FOR»(iATION 
> INTORROGATIVE 
NEGATIVE 
PREPARATIVE 
PORT 
SPEED 
SQUADRON 
STARBOARD 
STATION 
SUBDIVISION — — 



TURN 
FIRST .SUBSTITUTE " 
SECOND SUBSTmi TE 
THIRD SUBSTITUT E 
FOURTH SUBSTITUTE 



Morse 



Call sign 



A-Z 
1-0 



DIV 
FLOT 



SQUAD 



SUBDrvr— 

First ^ 
Second ^ 
Third^ - 
Fourth = 




Semaphore 



ALFAyto 

ONE to 
RO^ 

l^0 

/ 

ANS 
CODE 
SCREEN 
CORPEN 
DEI^IG 
DIV 

EMERG 
FLOT 
FORM 
INT 
NEGAT 
PREP 
PORT 
SPEED 
SQUAD . 
STBD 
STATION 
~SUBI 
TURN 



Call sign 



A-Z 



Text 



ALFA to 
ZULU^ 



ONE to ZERO ^ 
ONE to ZERO V 





ANS 




CODE 




SCREEL 




CORPEN 




DESIG 


DIV 


DIV 




EMERG 


FLOT 


FLOT 




FORM 




INT 




NEGAT 




PREP 




PORT 




SPEED 


SQUAD 


SQUAI> 




STBD 




STATION 


~SUBDTV~ 


~"SUBDIV 




TURN 


Not used 




Not used 




^Not used . 




Not used. 





J .f^''IJ^°!'S^J^^ conditions and operator's capabilities per- 

mit, all <rf the alphabetical and numeral flags and numeral pennants comprising 
a sigi^ from ATP 1 B, VoL II may be transmitted as their Morse symbols to 
expedite signaling. 

■ ■ //■■ ■■ ■■ ■■ ■ ■ ■ ■■ 

Substztutes arA used only ^vhen expediting by flashing light (a flaghoist preceded 
by a substitute), or when the operating -signal meaning "hoist the following sig- 
nal fs used and a substitute appears as the first flag. The substitute is then 
transmitted/as first, second, third, or fourth, as appropriate 
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iiitei^ is use^ to 

p^ || ( jWti iig ^ j:6fi'a^ desiies to 

^^^^gapmeaa^ originator's hoist is 
-iftRHd^ hoisted: close,up 

receiviiig ship c 



Jldb^ a signal, she 

"CODE 



^^^^^^^i^ underetood/' or 

^^^'^^"^^ ' signal appears incorrectly 



mrr,.-- 

fl^ed. check and repeat the entire 

^l^^diU^ sh^ cannot dearly read 



^ ,e sigiial^ m to her, she hoists an ^propriate 
fliqgpaal^'^f^ the Internatiori^ Code of Signals 
fSi^Pub^I^^ from 102, 

p^^vdien used by:^ be preceded by 

C»DE pennant^ 

||^v( USE 5f SUBSTltUtES- Allied procedure 
p ispstdfe 1st, 2nd, , 3fd, and 4th 

||sU\^»sti^^ theys^, second, third, and 

pjlo^ that hoist; Once a- 

longsr may be tiiiought 
ll^^^ai a^^^ is considered jthe 



ihtemationd procedure, it can only repeat a 
numeral pennant. Actually, pennant 3 is the 
third; flag in the hoist, but the second p ennant; 
thmfore, the second substitute is used instead 
ofthe thi|xl. < 

Flags WPfennants 

In learning the alphabet flags, numeral flags 
and penii^nts, and special flags and pennants, 
practice fetching each flag. Label each one 
according to its proper color(s). When you. feel 
that you know every flag, a^ someone to test 
you. Ask him to call the flags at random, then 
you name and describe them* Whenever you are. 
topside, pay particular attention to the 
flag2K>ists flying from the various ships close 
aboard, and check yourself on your ability to 
recognize and name them. 

Flags and pennants used in flaghoist 
messages are written and spoken as shown in 
flgures 16-7 and 16-8. Thv.se flags and pf^nnants 
are transmitted by intemationai Monie code and 
semaphore as shown in table 16-2. The tackline 
is spoken and transmitted TACK and written as 
a dash (-). 



ilflil^^i^^ which it was substituted. Logging Signals 



II^WfiM bomponents, it is^ 

the substitute count. Examples: 

?Tl4i 0 may be hoistejl at T 1 4 2nd 0. 
i?^v;{1614i6 inay be hw^^^^ 1st 4 3rd 2nd. 

■ ... ■ ■- • ■ 

^|j5S^t^ri^^ differs from the 

substitutes-can only„repeata, 

f^jsin^^ as that immediately 

p||e^ei^ flags and numeral 

|§pNBi^^ two classes. The 

^Qode/ms^^ pennant is disregarded in 

substitutes to use. No 

|ci8ubstitu^ be used more than once in any 

lll^ist. Exaniples: 



JULL may be hoisted as J U L 3rd. 
BBCB may be hoisted as B 1st C 2nd. 
1000 may be hoisted as 1 0 2nd 3rd. 
Tl 330 may be hoisted as T 1 3 2nd 0 

(Note that in the la^t example both classes of 
fliags are used. Because the second substitute 
immediately follows a numeral pennant, .under 



} 



All flaghoist signals— whether incoming, 
outgoing, or relayed-must be loggedv together- 
^tfir~tlre~'dJrte7^ime~x>f~rewip^ time of 
delivery), time of execution, oiginator, and 
addressee(s). Tlie entire signal (but not its 
meaning) must be recorded exactly as sent or 
received. 

. — ' — ' — -- 

VISUAL PROCEDURE 



The discussion jus^. presented on the 
methods ^f visual signaling is only the beginning 
of this specialized fleld of commiinication. Once 
you become acquainted with tliese methods, the 
next step is to learn to employ them in the 
systematic way the Navy prescribes. At first, it 
may seem difficult, but continually studying the 
necessary signaling publications will soon 
provide you the working knowledge needed to 
carry out this responsibility efficiently on your 
own. 
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Unkno wn station 
(flashing lightlonly) 

All after 
AUbiforb 

End of transmission 
Wait 

More to follow 
Long break 
Correct 



IX (5-second flash) 
J 

K 
L 

NEGAT 
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Group cpxint 

Groups not counted 

Emeigehcy silence sign 

Separative sign 

Repeat y.' 

Information addressee 
sign 

Interrogatory 
Execute to follow 

Executive signal 

Verify with 
originator and 
repeat 

Invitation to 
transmit 

Relay or relayed 
(flashing light and 
semaphore only) 

Exempted 
addressee sign 
(flaghoist only) 

Number 




Recdvcd 

Routine (precedence) 
Transmit to 




Km 



Action addressee sign 



Information addressee 
sign (jplaghoist only) 

Word after 

Word before 

Exempted addressee 
sign 

Flash (precedence) 



^niNCniATION 



^^/iTiincttia^ when it is essential 

ii|$>^flib no signal equivalent 

10(^4 jpw<^^ niark may be 

^^i^tJ^^^ or spelled out. Punctuation marks; 

^ia^^ aiB iiidicated 
^lli^^ list. 



Name 



?/■■'' vr;:-.,.- 

rlf^phcn or dash 



fUenth^lds/left 



I^^^Ruwinthesis/iight 

)!}■ ■ ' ■■• 

|;pteiod 

; : C^stion mark 
^ : Slant sign 



Morse Semaphore Symbol 
AAA 

M ? 



Z signal 
used ill 

either a 



}^ : are a concise^ 

st«n4ardi^ designed for use by 

ix)nmiumca[tip^^^ in the exdiahge of 

infohtiatioh id traffic h^ of 

pperatiiig isignds may recluce both the number 
and the length of transmissions necessary to 
convey certain information. This code consists 
of three*ietter s;roups, beginning with the letter 
QorZ* 

The Q and Z s^als-as operating signals 
sometimes are call^ ' possess no security and 
must, tiierefore^ be treated as the equivalent of 
plain language. The Z signals are for use in 
military conmiimications and should be used, 
when a Z signal of proper meaning is available. 
The Q sijgnals may be used in military 
communications when no suitable 
esdsts. Only signals may be 
nbnmiUtary communications. 

Some signals may be used as 
katement or a question. Appropriate signals that 
nornudly would be ijiterprc^^ as a statement 
ihay be changed tc a question by amply 
preceding the signal with the prosign (in 
military communications) or by using the 
prosigti after the signal (in nonmilitary 
Gammumcations)i-^yowing^are^ 
of message exchanges between the USS Graham 
County (L6) and thei signal tower at NAB» Little 
Cteek (HI 3): Graham County wants to know 
whether message 08074SZ concerns her. 

In example 1 (using plain language), Graham 
County transmits: 

H13 DE L6 DOES MESSAGE 080745Z 
CONCERN ME K V 

The si^al tower replies: 

L6 DE HI 3 M^AGE 080745Z NO LONGER 
CONCERNS YOU K 



In example 2 (using 
Graham Coimty transmits: 



operating signal) » 



HI 3 DE L6 INT ZFK 080745Z K 
Signal tower replies: 

L6DEH13ZFK2K 
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QUARTERMASTER 3&2 



m. 



•.'^^ (ZFK) was used here 

c 1^ both the questtpn and the answer. 
^ : It is obvious that the signal Exchange in the 
iecond example is shorter and less 
time-consuming to transmit and receive than the 
plain language exchange in the first example. 
.Other examples of operating signals, together 
with complete instructions for their use and 
interpretation, may be found in the effective 
edition, of AGP 131, Communication 
Instructions Operating Signskls. 

CALLSIGNSAND 
ADDRESS GROUPS 



CaU signs (not to be confused with the 
operating signals) are divided into a number of 
q)ecialized «)plications. For example, radio call 
signs are groups of letters, numerals, or 
combinations of both, which identify radio 
stations. Other types of calls in use are visual call 
signs, individual ship calls, unit indicator call 
signs, visual commander call signs, international 
_.^-a^_SjJacticaLcaU_^s^^ 
Examples of several call signs follow* 



IHE MESSAGE 

The purpose of the brief discussion , just 
given on visual irocedure was to point cut to 
you that there is much motet to visual 
communication than learning the dots and 
dashes of Morse code, or even learning the 
meaning of the various signaling flags and 
pennants. To repeat, visual signaling proficiency 
requires a thorough study of current 
publications plus continual practice. 

The ultimate aim of learning the methods 
and procedures of visual signaling is to deliver a 
message correctly, q uickly, and in as hriftf ^ 



/ -SE ActailOrilSiy UhltReftttedTn 

R«dk>indliitBiiutkmal NAT USSFocmtal 
can ripi. 



Visual can ri^i. R59 



USSForostal 



Vlnd commander 
caD Bigtu 



SQUADD Commander this 
destroyer 
squadion. 



Special task orguii- 3p6 
zation caO sign. 



Commander Task . 
Element 6. 



Several of the more important call sign 
books include Call Sign Book for Ships, Visual 
Call Sign^ Book, Tactical Call Sign Book, and 
Task Organization Call Sign Book. 

Address groups consist of fourJetter groups 
assigned to activities or commands established to 
help expedite the transmission and delivery of 
messages sent by any means. Address groups 
assigned to our armed forces as well as our allies 
are listed in ACP 100, Allied CaU Signs-and ' 
Address Group Systems-Instnictions and 
Assignments. 



form as possible. 

The Navy defines (in ACP 1 2 1 ) a message as 

"any thought or idea expressed briefly in plain 

or secret language prepared in a form suitable 

for transmission by any means of 

conununicatidns." A, message in any form 

consists of three main parts: the heading, the^ 

JeAt>^d_the-end ing-pr ocedure,^(Refer-tn-^flble— 
16-1.) 



1. The heading is subdivided into four 
component parts: the procedure, preamble, 
address, and prefix. The heading is transmitted 
at a slower speed than the text, because it may 
contain many letters and numerals that make it 
harder to receive. 

a. The procedure component contains 
the call ' signs of the sender and receiver. 
Example: NUBP DE NJVF. Here we have 
NUBP, call sign of the USS Duluth; the prosign 
DE, meaning "This transmission is from the 
station whose call sign follows"; and NJVF, the 
call sign of the USS Forrestal. The call is 
followed by a prosign giving the transmission 
instructions if a relay is necessary. 

b. The preamble is the component of 
the heading between the transmission 
instructions and the address. It contains the 
precedence, date-time group, and message 
instructions. The preamble cannot be changed 
by anyone except the person who originates the 

-jnessage. 

c. The address follows the preamble. It 
is fixed by the originator and must not be 
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I^^^y^ fbg signiai 

inteivals-'; of 
distress. :Use. 



[^^M^^^^^^i^fe'-'^^^^ for -any othier'' 



ie^T^^^i^^ the : 



(nil^nizatioa^ manual U3uatty 

inDovides^^f^^^ ship's bell. Rapid ringing 

iipUowed^^^^^ or three separate strokes 

]tidi(^tes thilt t^^ amidships, or 
aft^iesp^^ 




_ jmtiWV^ of every 

J^^jc^l^^ or station 

P^^^pE^liji;]^^ It 

mMiX^iSj^ Mitk veissels^ prosign 



SOUND SIGNALING 



Wlm^ Ibtfi signials constitute the 

tnpl^aif;]^^ by sound, 

jpd^^^^ i^^ signals with 

ttdl ithe originat^^^ i }t able tn Kfnarfriigt 



^ an emeigency signal^ 

she sounds, b rapid s^ six short blasts 

on her whisQ^^^^ the attention of other 

Gihips id the^^ Such signals include the 

hoists for mw overboard, col^ Qre, enemy 
sij^ting;^ and all flaghdists pijeceded by the 
EMDERGENCY pennant. 



EXERCISES 

In furtherance of the intent of this 
chapter— to aid you in developing basic visual 
agnaling techniques-a few. typical exercise drills 
are included. Quartennasteis are required to 
transmit and receive- 



1. Code groups by flashing light at an 
approximate speed of 6 groups of 5 
characters a minute (6 gpm). 



!ip|rauition to distance, 
ie i^^ sisals of this 

pie are the whistle; and bell/siffials specified in 



2. Plain language messages by flashing light 
at an approximate speed of 40 characters 
a 9iinute (8 wpm). 
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ig>v Ai ^l O^P A D F P F D 

i^;v.r.;V-->:v ■■' , ■■■■ / ■■ .:■ . ■ ■ , ■ - 

^-ii^vL. J U K U C L S U C K L S K C U 



you are ready to start sending groups. Start with 
ttinaphore drill exercise j: Do not try for speed' 
that will come later. . v 

EGMGH RILCO MUCVX LXDIR 
iKOEW MGQEH WFKZO SMGDH h 

QFWRK LUIVN CIJQV HJEGO V' 

SPJSY BTSPA PAYTD SCIVN 

MGQEH= LSMYZ FXNUV BTSPA 
SEMAPHORE DRILL EXERQSE 2 - 



Z X FO I X F 0 I Z X Z I X 0 Z F IDF 

^|JV]^:;R^y^^^^^ R J.F Y C V T Z R 

''^'W'$-^]^'Xf'-^. 0 1 3 5 4: 2 ,9 8 6 7 

3 3^ 6 4 2 9 5 8 1 6 j9 4 2 5 

| : • proficient in sending and 

. receiving exercise 1^ work on exercise ^ until 
■ send and receive each mirk of 

punctuation at the rate of 25 per minute. 

|. ^ V . - ( ) . ? 'I / / » ? ) ( ^ , : . 
/ •"•?:).-(/• " ./: ) ..( 
■ ' • » "().?"//"?.)(-,: ' 
yr- ( - > ):/."'/(-,):?."., 

SE MAPHORE DRILL FYFnrtffp i . 



^ Practice sending and receiving semaphore 
dnU^exercise 2, using the FRONT sign end 
SPACEsign. 



KFUGI AGZMZ LORPZ RAZLG ISMFJ 
HOKZV CKEXQ BXQFY FOTUB WBPYQ „ 
AYNDS NAVTR iC^UGS ZECQK HCVTE 
LMI^IB CTEVH NGJIE VORSZ HWDNV 
XQTCW RAHED GLKUN JROAX DJXQM 



INTERNATIONAL MORSE CODE 
DRILL EXERQSE 3 



r ^ ^^^^ to send each letter 

of the alphabet easily and without hesitation, so 



Now tliat you liave gained proficiency in 
transmitting and receiving letters, numerals, and 
punctuation, practice exercise 3-a 
letter/numeral/ punctuation combination-until 




2 B • 0 J 3 E . Y K / D ? R B 



f;c y 



/ ? 9 U 



^^||Pti6tio^;8e^^ this exercise. 

^m|pfytiti|^^ at thie late of 6 

^piiMdUtSlivEM^ PIMNB 
ipGlftia MUJYT QPWOI 

lilEURmUKSH DHF6M ZNXBC VYGHE QMWNE 



■; ;i receiving semaphoie 

isxer^K 4 until you can send and receive it 
! withcat enx)r in 4 minutM^^ 

TQYJR .MGLFU MFIZE DLFMS 

VDKPD 3IZ0E AHSKD TPCNV 

WSAXH HNXAW JCTGL AOGBU 
ECOZB DSPKV BUdNX KKQWZ 

UIFLM ; RCJYT PWVRY, EXJYR 

LCPND MKSGU NEDRX PJBPC 

QEISV TLFVR WMAOC QKDSA 

MAWHR EXHDN FQLPK ULMZI 



mmmi ^tlVlCP FHZPV QAZPL MXKCS WIEJM 



<M.^'% — - 

^i||^^^)npi^^ and receiving semaphore 

[^|^|»»nl^ send and 

^li^inire^ ^oxxps a minute. 

pil- iSeQIZF 7GUZT BHMGV NBQIZ. 

: FAGLT RSKTB 



MYKUC CEUDV- ZQUHP MOWQE 

GOOSX QTYOA SCIQR IPCGQ 

VAWLR IKEJW XOJBV. NRXPM 

DAFJN JPUSL RWAVL XOGJS 

LYSHV FDCXR TEHDP KUMYC 
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FZTUO rWOCY SYBVJ ETNWF 

XBGKY QPBZJ TIGZU VOGXH 

ETKDU LFISG-RWCHJ VMQNX 

LAQV6 MERWH NCXSI OCTYJ 

PIGWU HZJOQ VBNRC AXKSp 

WBRMH XCSNI YTDOQ ZEUPK 

NCSWD OEYVE PGZUH QIBUJ 

NEXVF ODWYH PGZUJ QIATL 



ERIC 




APPENDIX ! 



GLOSSARY 



•XJ^ACOELERCMETER: An instrument used Aur- Port er 

to measure clianags in velocify. : ^ „dtScd T?. rl'TSl^^'f. a cirdg:^ 

rffaattated scale of an tetrument for measuring 

angles, as a marine sextant. 



mm-' 



? part of the 

J / AGROUND: When any part of a ship is 
^resting on the bottom. A ship runs aground or 
goesagrpund. , ' . . 

p^^^.:M^S^AC: : A ^periodical publication ■ 

i|AIWJUMUI^ A cloud layer (or 

"r^fV'OOO ft-), composed of rather flattened 
jglobi^ , 

Asheet bfgrayor*hiish 

V i!^"?^ BALL: A black drculkr shape 
J *° *e ship is anchored. 

ANCHORED: 
an anchor. 



Made fast to the bottom by 



•* ■ ■" 

^^^^^^ 



ANGLE: The inclination- to each other of 
two intersecting lines, measured by the arc of a 
qB;cle intercepted between the two lines forming 
the angle, the center of the circle being the point 
ofmtersection. 

APPARENT TIME: Time based upon the 
rotation of the Earth relathre to the apparent 
(true) sun. 



ATMOSPHERE: The envelope of air 
surrounding the Earth or other celestial body. 

AZIMUTH: The horizontal directior fa 

celestial point from a terrestrial poir js 

usually measured vfroin 000° at the ji<» 
direction clockwise through~360°. 

BAROMETER: An instrument for 
measuring atmospheric pressure. 

BASE LINE: The line between two 
transmitters operating together to. provide a line 
of positibn; as in loran. 

BEARING: The horizontal cUrection of one 
, -terrestrial point from another. It is usuaUy 
measured from 000° at the reference direction 
►clockwise through 360°. ^ 

BEARING CIRCLE: A ring designed to 
tit snugly over a compass or compass repeater, 
and provided >yith vanes for observing compass 
bearings. 

- BEARING CURSOR: A ^mechanical or * 
electronic bearing line of a plan-position 
mdicator type of display for reading the tanjet 
bearing. 

BEARING RESOLUTION: The minimum 
angular separation in a horizontal plane between 
two targets at the same range that wiU allow an 
operator to obtain data on either individual 
taiget. 
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^g|BIN^^ which- a compass 

p|5;f^B?l¥i^ ship's whistle; short; 

pli^i^^ 4-6 seconds, longv 

pi ;|BUi^^ right and left 

Ifi^^ af Ic^an dgnal to indicate tliat the signals aire 

||;^;6utd?q^ 7 

'i^/ft/^v. ' ■ ■J-y'^'^^ ■'' ' '■ ■ 

1|7 COMMA^SK personal 

l^-fwiranMd^^^^^I^ a flag 

;%^of]ficer.'v . - ■ "' " ' ■ ■ ' • ■ 



BUOY: A floating object, other than a 
liightship,^ or anchored to the bottom as 



f^^m^id to navigatipn. 



/ 



The intersection 
of the celestial sphere and extended plane of the 
equator. ^ / 



; f with the aid of celestial bodies* 



I? NAVIGATION: ; Navigation 



■/ 
/ 



7KLBSTIAL SPHERE: - /An' m 
^v ^^sfihere of coi^ntric with the 

|vy;Earth, on which aO celestial Jbodies except the 
'!:^: ''^E;s^ are imagined to be prov;ided. 



CELSiUS: Temperature based upon a scale 
|>y>;iQ which, under standard/atmospheric pressure, 
Water fTe« ts jlI 6^ and bpils at 1 00**. 



: ; C^^ A map intended primarily for 

^ navigational use. 

CHRONOMETER: A timepiece with a 
/Nearly constant^i 

;/ CIRROCUMULUS: High clouds (mean 
:/ lower level above 20,000 ft.) composed of small 



qRRUS: Detached high clouds (mean 
lower level above /20,000 ft.) of delicate and 
fibrous appearanc^. 

. •■ ••/•■ ■ ■ • . 

CLOSE ABOARD: Near; within 600 yards 
for ship, 400 yards for boat. 



CLOSEST POINT OF APPROACH: The 
position of a contact when it reaches its 
minimum rknge to own ship* 



JX0SE4JP;^^-flag that4^1l4heAvay^up^on— — - 



its halyard. 

CLOUD: A visible assemblage of numerous 
tiny droplets of water or ice crystals formed by 
condensation of water vapor^ in the air, with the 
base above the surface of the Earth. 



COAST PILOT: A descriptive book for the 
use of mariners, containing detailed information 
about coastal waters, harbor facilities, etc., of an 
area, particularly along the coasts of the United 
-States. :- - 



white ilakes or of very small globular masses. 



COLORS: The national flag. The ceremony 
of raising the flag.at 0800 and lowering it at 
sunset aboard a stiip not underway, or at a shore 
station. ; ^ 



COMMISSION PENNANT: Narrow red, 
white, and blue pennant with seven stars, flown 
at the main thick of a ship in commission. 



COMPASS: An instrument for determining 
courses steered and beaiings, by indicating the 
magnetic or true north and the ship's head. 



COMPASS HEADING: A heading relative 
to compass north. 



CIRROSTRATUS: Thin, whitish, high 
douds (mean lower level above 20,000 ft.). 



COMPASS POINTS: The 32 divisions of . a 
compass, at intervals of 11-1/4®. 
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■••connectirigV points of ■ 



lll^^dUMlI^^ ■inassi\re::d6ud''with ' 

^-jS^V-Y^ the summits of 

:W*ich rise^ in .the foirm oif mountains or towers, 

;i 4^^??^^ cloud vrith vertical 

horizontal base and 
^^V^'^ surface, exhibiting 



IJEGAUSSING: Neutralization of the 
strength of the magnieitic field of a vessel, by 
meaiw of suita% arranged electric coils 
piermanehtly mstalled in the^^^^v^ 

DEGREE: A imit of circular measive equal 
to 1 /360th of a circle. ; 

water level to the bottom. 

DEPTH OF WATER: The vertical distance 
from the surface of the water to the bottom. 



: ; CURR EICTLLjyater.in-essentiaUy horizontal 
.. . motion;. A hypothetical horizontal motion of 
5?^h set as account for the 

difference between a dead-reckoning position 
.JUid tffix at the same time. - 

'DAYBEACON: An.Unlighted beacon.' 

DEAD RECKONING: Determination of 
positipn by advancing a previous position for 
courses and distances. 

. D^CTA: An electronic navigational system 
by which hyperbolic lines of position are 
determined by measuring the phase difference of 
■ synchronized continuous wave signals. 



DEPTH-SOUNDING SONAR: A direct 
ieadmg device for determining the depth of 
water in fathoms or other units by reflecting 
. sonic or ultrasonic waves from the ocean' 

■.bottom.:' 

DEVIATION: T;he angle between the 
magnetic meridian and the axis of a compass 
card, expressed iny degrees east or west to 
mdicate the direction in which the northern end 
of the compass c^ is offset from magnetic 
north. / 

DEW POINT : The temperature to which air 
must be cooled at constant pressure and 
constant water vapor content to reach 
^saturation. v 

DIP: Lowering a flag part way in sahite br 
m answer, and hoisting it again. A flag is "at the 
dip when it is flown at about two-thirds the 
height of the halyards. . ^ 

DIP CORRECTION: That correction to 
sextant altitude due to dip of the horizon. Also 
called HEIGHT OF EYE CORRECTION. 



DECUNATION: Angular distance north or 
south of the .tflesthl equator and a point on the 
celestial sphere, measured northward or 
southward from the celestial equator through 
90 , and labeled N or S to indicate the direction 
of n^ieasurement. 



DIRECTION OF RELATIVE 
MOVEMENT: The direction of motion relative 
to a reference point, itself usually in motion. 



DIURNAL: Having a period of, occurine in 
or related to a day. 
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f<»^ a 
and tu^ for V iheasuiing 



J)0^^ change of 

a time rate of 

•^•^^-jpjif the 



tef|l®JBIJB«5^^^^ ON THE BCW: 



the soiuxe^^ a^ the point of 



^ji^§m^^ a running foe by 

^fjmMA a^4TOft-4iaveli-^vi liJe-the- 

^|ttja^ left) of a flx^d otgect 

Ipia^^ from the object at the 

l^tiiinu^ equal to thje run 

::t«tw^ neglecting drift. 



mm 



DRESSING LINES: The lines used in 



pj^S^ A display of national 

and the flagstaff. (Full 
|||dre^^ in^ddition a rainbow of 



\ from bow to ste m over the mastheads) 



■ i • 



^ ivr The leeway of a vessel or amount 

|g!;ctf 'i^^^ the spare end of a 



;<^^iope. 



EBB; Tidal current moving away from land 

ll^ipr.do'^^^^ ■:■ ■ 

p |t[ELE^ : Having both 



magnet and electric properties: 



Navigation by 



l^fet^GTlM)^ NAVIGATION: 

■■' EQUATOR: Thie primary greaj circle of the 
l^iEaith^ or a similar body, perpendicular to the 
!^j4^palaraxis. 

I ESTIMATED POSITION: The most 
probable position of a craft determined from 
incomplete data or data ,of questionable 

V accuracy. ^ 



F AH RENHEIT TEMPE RATURE: 
Temjperature based upon a scale in which, under 
standard atmospheric pressure, water freezes at 
32^a^ndboilsat212^ 

FATHOM: A unit of length equal to 6 feet. 



FIX: A relatively accurate position 
determined without reference io any former 
position. 



FLAGH6IST-^-A display-of- flags-used~t<^ 



indicate a signal or a group of signals. 



FLAGSTAFF: A small vertical spar at the 
stem on which the ensignJs hoisted. . _ 



FLOOD TIDE: 
toward land. 



Tide rising or flowing 



FOG: ' A visible assemblage of numerous 
tiny droplets of water, or ice crystals formed by 
cohdensation of water vapor in. the air^ with the 
base at the surface of the Earth. 



FORETRUCK: 
forward matst* 



The highest point of the 



FRO>rf : . The intersection of a frontal 
surface and a norizontal plane. 

GAF^^^A small spar abaft the mainmast 
from wnichi/^he national ensign is flown when 
the ship is uhderway. 

GEOGRAPHICAL POSITION: That point 
on the E^th at which a given celestial body is in 
the zenith at a specified time. Any position on 
the Earth defined by means of its geographical 
coordinates. 

GNOMONIC PROJECTION: A map 
projection in which points on the surface of a 
sphere or spheroid, such as the Earth, are 
conceived as projected by radials from the 
center to a tangent plane. 
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The^ ihtersectiori of a' 

fei^S?|G^i]^^^ hour 




measured we the Greenwich celestial 



I ;GREENWICH MEAN TIME: Local mean 
tune at the Greenwich meridian; the arc of the 
celestial equator, or the angle at the celestial 
PJJte, between the lower branch of the 
oreenwich celestial meridian and the hour circle 
of the mean sun, measured westward from the 
lower branch of the Greenwich celestial 
■fmendian through 24 hours; Greenwich hour 
angte-of the mean sun, expressed in time units, 
irfus 12 hours. 

-/ CkbuND WAVE: That portion of a radio 
- wave m proximity to and affected by the 
, ground, being somewhat refracted by the lower 

atmosphere and diffracted by the surface of the 

Earth. 

GUN SALUTE: Blank shots fired to honor 
a dignitary or in celebration. 

GYROCOMPASS: A compass having one or 
more gyroscopes as the directive element, and 
tending to indicate true north. 

GYRO REPEATER: That part of "a remote 
mdicatmg gyrocompass system which repeats at 
a distance the indications of the master 
gyrocompass. 

HALFMAST: To fly a flag halfway up the 
mast, as a sign of mourning. 

HAUL DOWN: A term used as directive to 
execute a>flaghoist by lowering it. 



^ HONORS AND CEREMONIES: A 
coUective term: official guards, bands, salutes, 
and other activities that honor the colors, 
celebrate a holiday, or greet a distinguished 
guest or officer. ■ 

HUMIDITY: The amount of water vapor in 
the air. - . ■ 

HYPERBbLA: A curve that is the locus of 
points having a cpnstant difference of distance 
from two fixed points. 

HYPERBOLIC NAVIGATION SYSTEM- A 
method of radionavigation (e.g., loian) in which 
pulses transmitted by two ground stations are 
received by an aircraft or ship. 

INDEX CORRECTION: That correction due 
to index error. 

INDICATOR: A device or apparatus, usually 

partly or wholly automatic, for indicating 
something. * 

rcTx!c^^F^^^^^^^^A^^C)N SYSTEM 
(JjlNS): System designed to guide a ship ,by a 
device independent of outside information 
usmg the inertial properties of gyroscopes. 

INLAND RULES: Rules of the nautical 
road that are applicable in most inland US 
. waters. , * 

/' ' • • 

INTERNATIONAL RULES: Rules of the 
nautical ^road made effective by agreement of 
the major mantime powers for use on high seas 
and most mlantf waters of the world, except the 

INTERPOLATION: The process of finding 
a value between two known values on a chart or 
graph. 

IONOSPHERE: That part of the Earth's 
a tmosphere between the chemopause (at a 
height of about 50 miles) and the ionopause (at 
about 250 miles). ^ai 
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jrilbfi:^ The 



^^.^M^^i^ and 



^RAC TIGRIS TICS : The 
^jtien^ periods 

it is identified. 



^^mSSai^fg serve as an 

A publication tabulating 
likfi^ their locations, candle 

marked vessel 

i^moij^T^^ mqd^ed at a charted point, to serve 

^j^W-ieiidit^ 

^|1|NE W line indicating a, 

^me^^^ as a result 

piitp^ measurehient. 



- : A publication 

^^'^niaudxi^ every light in the 



i 



pbrM; h9t Ideated in the United States or its 

,S.' 



tOjCAL APPARENT NOON : The instant at 
he aipparent (true) sun is over the upper 
fjimtiQ}i-6t the local meridian. 

IJ^- / ii^ HOUR ANGLE: Angular distance 
||wirt of'fhe local celestial meridian; the arc of 
^^^f^e celestial equator^or the angle at the celestial 
;^^IK>Ie, between the upper branch of the local 



}?1J^^ arc: of the 

ceieatiij^ ajitg[lc at the^c^ 

:i(ciei of the Ibcial 
celestial ^meridian and the ; ■ hour circle of the 
mean :suh, nieasuredv^ the lower 



hours;: 4oc^^^ of the mean sun, 

expii5Ss<E|d.:m^^^ 



LOCUS: All possible positions of a point yOr. 
curve p.?*isfying stated conditions. 



LONGITUDE: Dis^ce east (E) or west 
(W) of the piim^^eti^^ runs through 

GreenwiclvEtigiand. 



LOOKOUT: 
watch.V 



A man stationed as a visual 



*H LORAN: An electronic navigational system 
b^ which hypexbolic lines of position are 
dUtertxiined by measuring the difference in the 
time of reception of synchronized pulse signals 
from two fixed transmitters. 



LUBBER'S LINE: A reference line on any 
direction-indicating instrument, marking the 
reading which coincides with the heading. 

^ LUNARTIME: Time based upon the 
rotation of the Earth relative to the Moon. 



MAINMAST: 
bow. 



Second mast aft from the 



MAINTRUCK: The highest part of the ^ 
mainmast. 

MANEUVERING BOARD: A polar 
coordinate plotting sheet devised to facilitate 
the solution of problems involving relative 
movement. 
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^ V vM^^^;: DiStMce of ^ re 
i ^^^^y'^f!: ^'"y two specifiexi'poihts or time; ; 

pacticularly the Amwican Nautical 
imblishedjjy the US. NaValObsetvatory. 




sif v^ i^ iM^^ briefly stated in 

. PWav%«!«ret^^^l^ form suitable for 



i^fcil^^ length of the 

ssetdc^^^ distence at O*' C 




MIC ROSECOND: One-millionth of a 
second. 

MILLIBARS: A unit of measure of 
atmospheric pressure. 

KflNUTE: Thesixtiethpartofadegreeofarc. 

MODULATOR: Ihat part of radio equipment 
which alters the amplitude, frequency, or phase 
of a radio signal in accordance with speech or a 
signal, or ^ch regulates the length of a pulse. 



NAUTICAL ASTRONOMY: Navigational 
astronomy. ; 

V : . NAUnCAL MILE: A unit of distance used 
pritidpally in liavig^ 

NAVIGATION: the process of directing 
the movement of a craft from one point to 
another. = 

NEAP TIDES: The tidies occurring near the 
times of first and last quarter of the Moon, when 
the raiige of tide tends to decrease. 

NIMBOSTRATUS: A dark, low, shapeless 
cloud layer (mean uppei^ level below 6,500 ft.) 
usually nearly uniform; the typical rain cloud. 

NOMOGRAM: A diagram showing, to scale, 
the relationship between several variables in such 
a ma nner that the value of one which 
corresponds to known values of the others can' 
be determined graphically. 

NOT UNDER COMMAND: A ship disabled 
or uncontrollable. 

OFFICIAL VISIT: A formal visit of 
courtesy requiring special honors and 
ceremonies. 
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IrGLdSSARY 



gg^j^i^^^^f f An^te^^ system. 
'ff^pO(;SG^E^iAn:instruniehtfb^ 

piinnt ^^^^i^ of an object when 



|||fl|||F|^RA^ 'A,..cirde' on. the-surf^'ce. of the 
PI gpi, para^ to the plane of the Equator and 
gl^lM of equal latitude, or a 

to great circle of a 

pg^ Honors, except gun 

5hips 

ifi^tS^mbarked officials or officers pass dose 

pIl^^iTEAK: The topmost end of the gaff, liom 
g^wWch^^ t while a ship is 

K'' '''.^:.-:.-" ' • • ■ : • 

t^i? yEMRUS: A duinb compass, or a coriipass 
(caned a peloru^i card) without a directive 
gletemeht, sui^ provided with 

pyai^ bearings, 
)^i|Mess with a cbmpa3S, td 

^.i;^ipiye:irw or magnetic bearings; ^ 



I?! PHONETIC ALPHABET: A system of 
|;^pr^ represent each letter of the 

\ Navigation involving frequtint 

ll^r continuous det^ of position or a 

^:liiie of position retat to geographical points, 
t§P>-^ high order of accuracy. 

|; Pire THE SIDE: A ceremony conducted at 
^5 .^the hrow of a ship in which sideboys are paraded 
l and the boatswain's pipe is blown. 

I PLAN POSITION INDICATOR: A 
; radarscope that has a sweep which originates in 
; th^ center and moves to the outer edge of the 
: scope and presents an overflow of a ghren area. 



vi^^ chart, usuaUy 

oh 

gratioib aind a^ rose; so that the plotting 

sheet can be used for any longitude. 

POLAR DISTANCE: Angular distant from 
a celestial pole. 

POSITION: A poia^ defined by stated or 
implied coordinates, particularly one on the 
surface of the Earth. 



. PRESSURE: Forceperunitarea/The 
pressure exerted by the weight of the Eartti's 
atmosphere is called atmospheric or, if indicated 
by a barometer, barometric pressure. 
* • 

PROLONGED BLAST: A blast on the 
whistle of from 4 to 6 seconds' duration. , 

PROPAGATION: A transmission of 
electromagnetic energy. , : 

PROWORD: Pronounceable words or 
phrases which have been assigned meanings for 
the purpose of expediting message handling on 
radio circuits where procedure is employed. 

PSYCHROMETER: A type of hygrometer 
(an instrument for determining atmospheric^ 
humidity) consisting essentitJly of dry-jbulb and 
wet-bulb thermometers.' 

PULSE REPETITION RATE: The rate at 
which reoirreht pulses are transmitted, usually 
expressed in pulses per second. 

QUARTERDECK: The portion pf the 
weather deck designated by the commanding 
officer for official ceremonies. 

RADAR: A system of determining distance 
of an object by measuring the interval of time 
between transmission of a radio signal and 
reception of a signal returned as an echo. 
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^fe^-^w^|TSovente^ ■■■■■ 



;:;j|f,ItEip^ A line 

^<x>imef:tiQg^ maneuwring 

1^ ; a'" 

RELATIVE FLOT: A plot of the 
positians of ;d^ship relative to a reference point, 

went MEAN SQUARE:The square root of 
th^ arithmetical mean of the squares of a group 
bf^numbers. . 

Running FlXt a portion determined by 
crossing lines' of position obtained at different 
times and advanced or retired to a common 
time. 

SAIUNG DIRECTIONS: A descriptive 
bbdk for the use of mariners, cpntaining detailed 
information of coastal waters, ferbbr facilities, 
etc.» of an area. 

G 

SCALE: The ratio between the linear 
dimensions of a chart, map, drawing, etc., and 
the actual dimensions represented* 



V^^^^SEMnaAMET^ 
figure; H^jlf the^ ai^ the ob»rm 
i^theyii^ 

SET: Tile dkection towa^ 
flows. ; 

SEXTANT: A double^flectii« instil 
for measuring angles, primarily altitudes^ 6^ 
cdestidlbodles^,\ v,;. . 'i^^ •i'-'ii^ 

SHO^AN: A pregjgrion elfic^or 



fixing sy^^jpm udqg a pulse transmitter md 
rec^o: and two transponder 

'points.'" : '•'^|•■^^ 

ANGLE: Angular 
distance wek of the vernal equinox of 
the celestial equator, or the iangle at the celei^ 
pole, between the hour circle of the y^r^ 
equinm and the 

celestial spheire; measured westwaId f^m^ i^^^ 



SroEREAL .TIMEj_ ^T^ 
rotation of the Earth relative to thp vernal 
equinox. ' 

y SICSf WAVE: An indirect radio waVe whicji 
travels from the transmitting anteriria into the 
sky, ^here the ionspheire bends it back toward 
the Earth. 



SLACK WATER: The condition when the 
speed of a tidal current is zero, especially the 
momentary condition of zero speed when a 
reversing current changes direction. 

SOLAR TIME: . Time based upon the 
rotation of the Earth relative to the Sun. 

SOUNDING: Measured or charted depth of 
water, or the measurement of such depth. 

SPEED OF RELATIVE MOVEMENT: 
Speed relative to a reference point itself usually 
in motion. 
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ailM^ i)nnc^aliy ;to 



p^P^pMtt£^^: 'A^ eqtial , 



**** ^^i^ilQW^cl&uff^C^ 




[device used 
ngs. ■ ^ 



fripE^^^ degree of 



DMETER: 




P§S?!1^ The 

An iiutirument 



?|MStRACTOR: An 
esseht^ of a drcle 
toNwl^^ one 
iauo^ the center 



:^ficrt^^ 
: mepdi^i^ 

fai^^ otliers 
imi^aus q - • 

TRAOC of an 

ol^ti&s'b^^ 

or that which 

transmits a radio 



cyclone 

orjgmati^ in the^ 

IWIUC^: Tfte periods of incomplete 
darkneiss^^ twilight) or 

preceding: suhiise^hib 

JUNION lACK: Flag flown at^^to^ 
[p moored or anchored, consisting of the 
union of the national flag. Also flown in the 
boat of a high; official and at a yardarm during a 
genei^ (X)ut-niarti^ or court of inquiry. 

UPPER BRANCH: That half 
or celestial meridian from pole to pole' which 
passes through a place or its zenith. 



VARIATION: The angle between the 
magnetic and geographical meridians at any 
place, expressed in degrees east or west to 
indicate the direction of magnetic north from 
true north. 



weh: wind 



^ Moving air, especially a mslss of air • 

having a common direction of motion. [ .* P 



YARDARM: The port ctt stju-boaird half of a 
^fflt »t athwartships aCTOss the upper part of a 
/mast. ■ ■■' • 

ZONE TIME: The local mean time of a 
refetence or zone meridian whose time is kept 
throughout a des^nated zone. 
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. i^:8omputed, 182-184 

^cpressure, ^21 6-221 
P^^barometer, ^ 

8iireFareas;'220 
[licaticei of;atmospheric 

i»QlQ;]mssub,^^s^^ 219 
fjharte . 

^and sA^^ 1 82-1 84 

S( the sun, 19^^ 



Baronieter^ aneroidj 21 8 
BaicAeteir, mercurial, 218 
. Bearing lesolution, 164. . 
Bends, pli^ 93 
Bbwndi nianeuwring;^^^ 
Bridge e^iiipineht, 13 
:Bridge|]H^o^^ y ■ ^ 

; Buqyag^ t^ 
Buoys,; 66769^-; ^ 
> lobtpEi^ . • . 

, falfaJffi^> bf :b^^ 69 
, l^ts on^^^ 68 
, . numbere oh bucys, 68 

fypesrotbiioys,^^ 
: Budys^ico^OTrng of^'^^^ 
^( Buoys, fambifity of^ 69 
Buoys; lighfepn^ 
Buoysj numbers on, 68 
Buoyi5,typespf,67 ' 



Call signs and address groups, 280 

Oudinal and lateral, buoyage systems, 70-72 

Care of sextant, 188 

Catalogs arid publications; 103-109 

Celestial navigation, 176-196 

Celestial sphere, 176-181 

decltoation, 177 
f local hour angle (LHA), 180 

meridian angle (t), 181 

sidereal hour angle, 1 77 

time diagram, 178-180 
Ceremonies and honors, 23-44 
Channels, bends, and leaving a berth, 93 
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arid; stewing^ 47 



^^Gpmiutj^altitudfand 182-184 



3 IB 



WtfeMd time, 120 

Dead rtdkoi^ ; : 

Dteatflii^^ 135-1 51 

Declihatidiii 1 77, 189 

/degaiissmg setting, 5 " ' " 

:^^ip^$1ni|iirte^^ 
De^idsririi^^^ ' 
l>sirti|iGtfd6i^ 
Deptlitjf?i«i^ 
Deteim^ 
Deyiatibri, 49-51 
DeW^bint,2i6 
ruction, 132-134 

Pirectipii: Oh a ihercatbr projection, 96 
Disadvantages ofloran, 160 
Displays; flag, 33 
Disposition and assembly, 1 5 - 
Distress signals, 93, 281 
DR track, plotting, 137 
Dressing and full-dressing ship, 42-44 
Drift and set, 203 

Drift current and predicting set, 206-208 



Earth's magnetism, 45 

Electromagnetic log, 138 

Electronic navigation, 1 52-1 75 

Elementary navigationj 181-186 

computed altitude and azimuth, 182-184 

identifiration, celestial bodies, 184 

star finder and identifier method, 1 84-1 86 
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45-60 



How to prepare for advancement, 5 



isiilpii® 

piiahts^imiM)^ 36-42 



wajtihips, 23 




Identification of the omega signal, 173 
Index correction, 188 
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,,-.-,^-.-J^U-.- , ,.. 

itlibl«i^ rtmcturesi 65 



8,62-65 

»^!i6S|f'^?^fe, ' 

eis^itarichori 77 

(6^^^|i^5^-.v;:->;;:> 



320 



Magweti^^^^ 45-60 
aiaim 52 

Magnetic com^ 

Magrtetic cdhipass record book, 47 ' 
Magnetic compass table; 58 
Mapietic field, ship's, 52-54 

Majpneti^ 

>earthV magnetic 
Magnetism, earth^s, 45 
Maneuyeniig board, 238-253 
Maneuvering board^hinb, 246 
Mweuverihg board technique, 246 
Master gyros and gyro repeaters, 60 
Masthead and range lights, 74 
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ijtfiothihoiion for, 25-33 



llfi^cfloii^ projection, 96 

_^|pjr-|^^ on a, 96 

" aii^e (t), 181 ^ - z ; ■ , . ■ 

i^t^de^w^^ 131 V 



miffx , 



p^i|mc^ 36-42 



KMk^ and suhs^tby, 210-212 



152-175 
^pf^i^ 165 



iSgdfilo^j^ 174 
^gatibhal tadar tai^etsrl 64 

i>tH^^^^ lights, 78 

^^um letters, pronouncing, 256 



pfilcial inspections, 27 / / 

dffidal visit, procedure^f^^^^^ 
Ome^, 1^^^^ f 

(±aiactem of the omega 
transmission, 17[l / 
^ identincatibn of the omega signal, 1 73 

omegalanes, 171 \ 

a^gnrf format, 171*^173 ' 

station locations and coverage; 171 
Omega lanes, 171 

Qmega signal,identification of the, 173 
Omega tramnussion, charactenstics of the, 171 
Operating sipials, 279 
Operation, 254-256 
Ordenng chart, i J 3-1 15 
Other systems, 174 

oonspl, 174 

decca, 174 

NAVDA4 175 

ship's intertial navigation system, 174 
^ shora^,:|74 

star tracker, 174 
Overlay, 135/ 
Overtaking;^ 92 



ParaUfels, meridians, 130 
Passing honors, 23-25 

// foreign dignitaries and warships, 23 



Pfcnnants aind flags, miscellaneous, 36-42 
Personnel, bridge, 12 ^ 
Pilot charts, 99 \ 

Pilot vessels, lights on, 77 I 
Piloting, 138-148 ' 

compass enpr in plotted fix, 145 

fixes, 142-145 

horizontal sextant angles, 145 
linesof position, 139-141 
piloting record, 14*1 
running fix, 146-148 
selecting landmarks, 145 
3 2 ^^^^^^ ^^^^ reckoning, 1 35-1 51 
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^ rendering passing honors, 23-25 
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|gliiif;l«6asfci)ii^ directions, :1 05-1 07 

|llfe;y^;i.ili|fi#l^ ■ " ■■■ ■ 

^'flSiippfplid^ 



115 



so! 



|i'#Pychr6nker;214-2^ 




c 



Qualification, special, lij 



*Ji-4'&' 
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Relatij^aai«i|tipn, 238 ' 

mfmlBuveiing board, 241-243 

maneuvering board techniques, 246 

new CPA, 249-251 

plptting pwn ship in center of 
maneuvering board (MB), 243-245 

3-minute rule, 245 

true and apparent wind, 251-253 

vector diagram, 245 
Reliability and range, 155 
Rendering passing honors, 23-25 
Risk on collision, 89 
Rules, applicable, 73 
Rules for Ughts, 74-86 

lights oh pilot vessels, 77 

lights on towing vessels, 77 

lights on vessels at anchor, 77 

masthead and range lights, 74 

not-undei-command lights, 78 





. . 's deck log entries, 1 5-17 



^:8?detolel(b!g:eni^^^^ 
^if ^lie^tial^navig^tidn^^stein, 174 



p|^!am(l'stem lights, 75 : . : 
Saeiieai/splar and lunar time, 117-119 
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Significance of atinc^hi^c pressure, 219 
Sie^s; iM^^ 
Solar; sidereal 

Soiiid deif^f&d^^^ ' • 

Sound sig^ 

So^i^sj^a^ 
distress^iigpo^ 

: V 0 

Souridings^i^^ 1 

iSoundin^ 

Sour(^ 

iSpedal^l^^ 

$p^df^ g4-86 
Spedal.s^^ 

Spcid 11^ 
Spherei^^^ 
^?liere,t^ 
Stmdaril w 

magnetic 
(Standard*^ 
Star fiucid^^ 
Startwk^ 

Station io(»tiohsarid^^^ 
Steeiwg imd sa^ 87-93 ^ 

crossing, 91 

meeting end-on, 9^^ 

overtaking, 92 

radar information, 92 

risk on collisioh, 89 

who must kc^p clear, 89 
Storm-warning signals. United States, 236 
Stowing charts, 109 
Stratocumulus (SC), 232 
Stratus (ST)i 232 

Structures, lighthouses and light, 65 
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iild 4<^th of water; 197 
i 197-21 2 

iii 116-128 
7-119 \ 

r:f : 

and iunar^ 117-119 
dtiins),119 
(^thofiivater, 197 

28-.. '' '■■ ] 

122-128 - 
Itches, 122 1 
de, 116-128 ■ _ ! 

.cl^/:.:.-- \ -3241 



' message fonns, 263 
operation, 254-256 

pronoundng letters and nuinerals/256 
prowords, 257-263 
radiotetephone procedure/263-267 

■ W 

Warships and foreign dignitaries, 23 
Watches and docks, 122 
Watches, Quartermaster, 1 0-22 
Wave characteristics and signal 

identification, 155 
Weather, 213-237 
Weather, ^cording the, 223-226 



gn^t^^ They : ' 



ilht ^shoii^ be ready 
.terns 'Ittrt^ 

^iM?^it»iK^^ :n<eceS8azY.' 'Be- 'Sure 

JEipa^^ ANSWER ":^from ^ the: sub- 

** -4ep|iy^^ V , You .may. 

t»ctiB#)<a^ the course 

jothif^ the iiiipwer you 

|S^l^<^^|lMi the 

Spiily^ the-ecoring 
plfitlrec^^ giyen on the answer sheet 
Plt(8<&li^. u In this' cburse • 

Ipll;^^ Yoiu^ be administered by 

^ippniiy c^^ of small 

||iK3i^^ and 
^^jS^iAinq pxagrem Development Center . No 
^|matt(^^ who administers yoxir course you 
pciari complete it successfully by earning 
j^ggi^des that average 3*2 or higher. If 
^Syoii 'are on active duty, the average of 
^pjat'.'gr^L6eB in all assigxunents must be 



v::iat^:l€riiit^^^ lure ''NOT. :6n'. active' ■•: 

iv4utgris^*^!^ ypiir s grades ^ -in' - all ■ 
::^afsiigniw^ eacli: crelditdile imi^ must 

:;;-;b€^;>;alii^leaiB^^^ :-"unit^bt^ .of-. ' : 

: tJiegTO ii show)! later under 
^y:Ni?^«^ 

•'':;'^^ -irtibit : an ■.■ 

assi^nioi^^ completed self- - 
scqi^lhg^arii^ 
^deiatljgn^ 

bheck^^V 

disbi&fl^^^wil^i^y do 
not und6M mii^ wiiBh to record • 

your this assignment itself 

Siiice th€i self- sheet is' 

;,■ nbt;.';returned,';/ ■ 

I£ you arie completing this NRCC to 
become eligible to take the f leetwide 
adivancement ekamination/ follow a sched- 
ule to complete all 
assignments in time. Your schedule < 
should call" fot the completion of at 
least one assigment per month. 

Although you complete the course 
success fiilly, the Naval Education and 
Trainihg Program Development Center will 
not ■ issue you a letter of satis factory 
completion. Your command will make a 
note in your service record, giving you 
credit for yoiir work. 

WHEN YOUR COURSE IS ADMINiSTERED 

BY THE NAVAL EDUCATION AND TRAINING r 

niOGRAM DEVELOiPMENT CENTER 

After finishing an assignment, go 
on to the next. ' Retain each completed 
self-scoring answer sheet until you 
finish all the assignments in a lanit 
(or in the coiirse if it is not divided * 
into units) . Using the envelopeiS pro- 
vided, mail youir self-scored answer 
Ifheets. to. the Naval Education and Train- 
ing Program Development Center where the 
scores will be verified and recorded. 
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top Of each 



*otflU^ •; . 

f plliovf the dijrectibhs given on 
^*gS^:purse^^ form in- thi back 

^:'^-bf;-thii8-:NW:c.^ ' ■ - ■ 

/g^i^^^^*^^"?^ this cburse; Return 

110 4i8enroH from 

^S^^tl^SfSp^araci-^ to complote 

|?^-^f-?*^:^<T9<tt^ ^ Directions for returning 

ii!l?h^9»:;,'Mie^'i^^ bick of ' ^ 



pgfivj^S^^^ advancement is 

h«Se<^^ - of ^ Navy\Eaill8ted 

^^^'IS^Jtonp^^ Classification 

in 

^f>^ given ^Ih the; Blbli- 

iJ|i:^v09raphy|^ 



;on. 



>w~T:n-r--r-^Tr- for your 

^l?f^5^*99?^n«or^ have^^^ your course 

ii^ft«*at t;^^ refer to 

^J/^i ^tie^^lirtes of liAvi^RS 18068-D 

^g^randgN^^ 

; . ■ -. 



NAVAt RESEkVE CREDIT 



V -The course ^^1^^ 22 Naval ^ 

Reserve re^lnm^ points, which will be 
credited; as fpUows I 12 points upoii 
VcomplQtion of Asslgxun^ thru 6| 10 > 
;npint8 upon coa^le^^ ^ 
7 thru 11. These points are creditable 
to j^drsonnel eligible to receive them 
under current directives governing the 
retiranent of Haval Reserve personnel. 
Credit cannot be given agiin for this 
cpurse 1-f the student has previously 
received credit for co^letioh of another 
Quartejcmaster 362 NRCC or BCC. 



COURSE OBJECTIVE 

Upon completion of this course you ^ 
will demonstrate knowledge of the phases 
of watchRtanding, log keeping il honors 
and ceremonie&, and etc You will have 
a basic knowledge of piloting, time, 
rules of th6 road , navigational aids , 
aiid electron ic and celeatial navigation. 



While wording on this nonresident career 
course A you maV refer freely to the text. You 
may seek advlcd and instruction froin others on 
problems arising in the coiirse, but the solu- 
tions submitted \must be the result of your own 
work and ^ecisiofns. You are prohibited from 
referring to or copying the solutions of 
others, or giving completed solutions to 
anyone else/takin^g the same course. 
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1^^^ nonresident tarcer courses nay Include a variety of Items — muttiple-choice, true-false\ 
Sttttchingi etc. The items are not grouped by type; regardless of type, they are presented In the sanie 
S^9fn^v*aiv sequence as the^ material upon which they are ba^ed. This presentation 1s designed i 

%tto^|)merve continuity of 'thought, p^^^ development of Ideas. Some courses use 

l^itiiiyt/ only a few. the student can readily Identify the type of each item (and 

^^^Ithia action relqulred of him) through Inspection of the samples given below. 



m 



MULTIPLE>CHOICE ITEMS 

Each Item contains several alternative^^ one of which provides the best answer to the Item. 
Select the best alternative and erase the appropriate box on the answer sheet. 



SAMPLE 

The first person to be appointed Secretary of Defense 
under the National Security Act of 1947 was 
1; George Marshall 

2. James ForrestaV 

3. • Chester Nimltz 

4. William Halsey 



The erasure of a correct answer is in- - 
dicated In this way on the answi^r sheet: 





1 


2 
F 


iHi 


s-l 




C 



s-2, 



^ - " TRUE;-FAL$£ ITE MS . , 

determine if the statement Is true or. false, if any part of the statement Is false the state-^ 
vis to be considered false. Erase the appropriate box on the answer sheet as Indicated below./- ; 

The erasure of a correct answer Is also 
Indicated in this way on the answer s 
sheet: 



SAMPL E 

Any naval officer Is authorized to correspond 
officially with a bureau of the Navy Department 
without his connmanding officer's endorsement. 



s. phrases or sentences 



MATCHING ITEMS ^_ 

Each set of items consists of two columns, each listing words, phrases or sentences. The task 
is to select the Item In column B which Is the best match for the Item In column A that Is, being 
Considered. Specific Instructions are given with each set of Items. Select the numbers identifying 
the answers and erase the appropriate boxes on the answer sheet. 

SAMPLE 

In 1t«nss-3 through s-6, match the nams.of the. shipboard officer In column A by selecting from 
coTvonn 6 the name of the department in which the officer functions. 




A. Officers 
s*3. i)amage Control Assistant 
s-4. cic Officer 
s-5. Assistant for Disbursing 
s-6.Conwun1 cations Officer 



B. Departments 

1. Operations Department 

2. Engineering Department 

3. Supply Department 



The erasure of a correct answer is in- 
dicated in. this way , on the answer sheet: 




.How To* Score Your Immediate Knowledge of Results (IKOR) Answer Sheets 




Total the number of in- 
correct erasures (those 
that show page numbers) 
_2.«»-^for each item, and place 
— ^ in the blank space at 
It the end of each item. 



Sample onl 




Number of boxes 
erased Incorrectly 


0-2 


3-7 




Your score 


4.0 




3.8\ 



\. Now TOTAL the column(s) of Incorrect erasures and find your score in the Table at the 
bottom of EACH answer sheet. ' 



NOTICE: 



If, oh erasing, a page number appearsi review text (starting on that page) and erase again 
until y'C';, "CC", or "CCC" appears. For courses administered by the Center, the maximum 

of points (or incorrect erasures) will be deducted from each item which does NOT have 
"CC", or "CCC" uncovered (i.e., 3 pts. for four choice items, 2 pts. for three choice 



numbe 
a "C". 



items, \and 1 pt. for T/F items). 



ill 




. . M^m^mw^^J!^^^ 

tlbns for ; the pay E-4 

and ;B-5?-'.v:-^'' 
'- ■ .1. 200' 
■ •■■2. -175' .-'-^ 

■ 3.. 150 . 

4: 125 ; 
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pfp^S^-'^O take ■ the ■ writr^ 

^Si^t^ .:to ■ 

^l^'ri-Cv''^^^ listed - in ■ 

^ ' BiJbiibgraphy f or M 

Studyv^^ 10052 r shbiild you 

l^i^^ pniylvt^^ 
:;,;:';tci£ibn8;;,-for.^^^ 

2v : publica- 
: tloiis for, refer- 
r -vencWsviisted for QM2 
3V:C^Iy:i^ 

Ptablica^^^^ and 

.;\^-;-:.::"2;;r^ 

.4; All aBterisk-marked arid non- 
inarked publications for both 
; Qtt3 and 2 rates 

1-llv How ffjany general types of rate 
training manuals are there?' 

1. 5 

2. A .:■ . , ^ 

3. 3 
4.2 

1-12. Which of the following lists all 
current training manuals and non- 
resident career courses? 
/ 1. NAVEDTRA 18068 

2. NAVEPTRA' 10052 

3. KAVEDTRA 10056 

4. NAVEDTRA 10061 



1--I5, 



1-16, 



1-17. 



1-18. 



1-13. 



Which of the foliowirig publications 
lists training, films that may be 
helpful in advancement? 

1. NAVPERS 18068 1-19 

2. NAVAIR 10-1-777 

3. NAVEDTRA 10052 

4. NAVSUP-2002 
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When Is the quartermaster of the 
watch designate the enlisted : 
supervisor of th€k watch?' 
1. At all tines on ail ships 
Only oh large ships during 
general quarters 
3. At . any tdjae except during 
general quarters 

JLflhipia during jgeneral 
quarters 

When should you roport to the ODD 
that you have relieved ,ibhe watch? 

1 . After ,you have ^received any 
l^pecial information from the 
man you are relieving 

2. After you have reviewed the 
night order -book 

3. After you have reviewed the 
deck log 

4. Aftexf completing all of the 
above 

Which of the following personnel 
serves as the OOD's assistant? 

1. The navigator 

2. The leading Operations 
Specialist 

3. The quartermaster of the watch 

4. The executive officer 

If while, on duty as quartermaster 
of the watch you see that the 
ship is off course, you should 

1. report this fact to the navi- 
gator 

2. correct the steersman 

3. take over the helm 

4. report this fact to the OOD / 



As a Quartermaster you will have 
to carry out all of the following 
actions except 

1. reading the indicators in the 
wheelhouse 

2. solving basic problems with 
the maneuvering board 

3. adjusting the gyrocompass ' 

4. identifying ship's lights 



If you have the morning watch, at: 
what time should you relieve the 
man having the preceding watch? 

1. 0345 

2. 0400 

3. 0745 J 

4. 0800 



pill 



. , ::6pefate^ ': the engine 
fi^teleg^^ 

nit€^; of the^w 



mxBt report' • 

Plij^pigl^ to- " , 

^l^i^am;^ Is /dragging 
&^§}iimch|W 'Ship £b _ Ideated . 

^ • -^Id iuiy of : thie above c^cum- . 

pffi-i^-.' ^ - > ■ ■ ■ 




3ne itialker^^^ 



1-28 following 
^ ; inbt be found 

1-29^:: Wl»nv^^ ib:€r;'Quirteinnaater8 \ 

-.y : :,ifeq[tiir0dvto:: :8fes^ xoutin^"^ steers- 
:;:'^ 'inah5wtcSes7^^^^ ■; ■ -v^ 

: 2^ W:^^ so 
^;,dlct^ 

3 Whenever steer span ;.ch2mge8 - 

;:;'";tha-i<at^ ••/■^-•■■'T' " ■/. ■' 
'4^. llever,^^^^ aljWays 
. ' ;8tandV TO 



1-30, 
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Assume that ypux shipV is ' cteamlng 
in fonoatibn during i the hours of 
darkness 4 I Which ipf the following ; 
devices coidd be used by /the 
dteer sman to locate ad j adent 
ehipB? ^ v - ■ '1 

1. The plan position Indicator 

2. The universal drafting machine 

3. The dead-rec]coning tracer 

4. The binnacle-mounted compass ' 



i5|£pr go^^ing; vu^ do you 




1-37, 



The navigator will sign the d 
log daily and suhmit it to 
commanding officer. 



'■■^'^ lithe valic^ 



...... ^--^int^^^^^ p^y_ 



mmwm 



pi 

II-...-..... 



leading 
4 , commanidihg 




^eiirmaster 



fleer 



How often is lihe deck log (A) / 
approved by the ship's commanding 
officer and (B) forwarded to the 
Chief of NaveO. Operations? 

1. v(A) daily, (B) :daily 

2. v(A) weekly, (B) weekly 

3. (A) monthly^ (B) monthly 

4. (A) daily, (B) monthly 




used 
stands 



i 



VThe deck log is the complete daily 
r^pxd ijrhlch'descrlbeisi events of 



_ tcei^cpzicernlng the operation and 
safety of^^ the ship ^nd which may , at 
sdweTfutu^ be of historical or 

legal imjgprlwice*^^ 



1-33, 



1-34, 



1-35, 



toit information should be 
jrwordied iji the deck log? 

1. Only items, pertaining to 
uavigiation 

2. All orders of the OOD copied 
word for word 

3. Only. Items dictated by the OOD 

4. All important facts relating 
to the events of each watch 



The remarks sheet of the deck log 
is filled in by the . 

1. quartermaster of the watch 

2. OOD 

3. navigator 

4. CO 

Assume that, during your tour of 
duty as quartermaster of the watch, 
you observe the OOD order a routine 
change of your dhip's course. 
When, if ever, would you record 
this event in. the deck log? 
1* Never, because routine events 
are not recorded 

2. At the change of the watch 

3. Immediately 

4. When ^directed to do so by the 
OOD 



1-38 • The abbfeviation "OCE, " when 
as an entry in the deck log/, 

for . i . . • 

1 •. on course 

2. officer contact expected . 

3. officer commandihg the exercise 

4. officer conducting the exercise 

1-39. Which Of the following classes of 
information are recorded in a deck 
log? 

1. Types and amounts of ammunition 
expended during firing exercises 

2. Time fueling commences in port 

3. Names of personnel declared 
deis^rters . 

4. Allf^j^f ^:he above classes of 
ihf6rmaiion : 

1-40. How should j.fi3i^ierroneous entry in 
the dedk log oe corrected? 
l..:Eraae it* and make the correct 

2. '-'^j>^oughly cross it out, make 

tI)Lei correct entry, and initial 
th"^|( correction » 

3. D^^W.ja single line through it^, * - 
mafc^ the correct entry, and 
initial the correction 

4. Leave it intact and cancel it 
by a later entry 

1-41. The entry "Underway before" 
may be used (if it applies) for 
any watch except the 
1« midwatch 

2. morning watch 

3. forenoon watch 

4. afternoon watch 

1-42. When the tactical conanand of a 

group of vessels is shifted, each 
vessel enters in its log the new 
OTC • s 

1. ship only 

2. ship and command title only 

3. ship, rank, and command title 
only 

4. ship, name, rank, and command 
title 
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1-52^. : 

4;^ -Carry -^bnv. 



^i^lliil^p^ with 

^^ll^iap^^ 
m^^fi<4^::f1^ quarters^ 
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^;&;;:N1«^57 • Hhen:do!: youxfareak. (raise) an 



'Si'.:-'.. "" . v 



. - . ......... ... -i^^^t^^tldh 

1-61 • >Q\eh an ^d^fkfbi^^ f rom an ii^l^ 

. of ficialv visit, in what prdetS ?az^S^ 
the f ollowing honors rexiiJerW? 
1. Pipirig of tlie side, rlit^^^ 

and f loari8hes> gun salute * i'^i^; 
2/ Gun Ml^tie, piping of the side^^i 
ruffles and flourishes 

3. Ituffles and flourishes, 
pijping of the side, gun salute - 

4. Ruffles and floiirishes, gun - 
salute, piping of the side ; r 



jbaUiiiipl^^ rrt March, 

l]:^---^::-^^^^^ ■ and 8 



persbhail flag during 
an bff icfial visit?^ ; 
1>; When: the official's boat or 
vehicle is sighted 

2. On the last gun of the gtin. 
salute .■ • *^ 

3. dn the first gun of the c^an 
salute . 

4. Mien the official's boat or 
vehicle comes alongside, the 
shi^ • V V 



1-62. The Secretary of the Navy is 
rendered a gun salute upon 
departure f rem a Navy ship. His 
flag is hauled down whexi 

1. he arrives on the ^tjuarterdeck 

2. he is piped over the side 

3. his boat is piped away from 
the side 

4. the last gun has been fired 
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0i0^i^^^'-thBipii^^ tor 



States 

, , . ^ ■to' 'a ' " 

i shiipi ani|^^ him ■ 

■;-:lv^r^wiif^^ , . 

.koI. ?;iiDr^^ -v .- . ' \ 

'4:: ■ : t^d^^ ' •;■ 

1^69 <. ^iiiMrt:;^^ •■; 
' ■■ ■ or-:an^:6lHciai:"^ ^the ^ " ■ " 

;SMret^ ■■ 
ftpiS; t^ an bf ficial 

jyif it}:pf ■•; 
:tS^^isa^^e^ ' ■ 

E^i^atfdl^cb^ia^ side 
afiier dn: df ficial 

^j*^TW0::::->-: ■ .-.y-,:- - ■ 

4. Eight ^ 



■■■■ ■ :■ 
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^Wjiiemy^ at 
, ..^ t ^ If a Qolor 



^. i&mm i^^ and render the 

^; hiu^vaalut^^^^ 

3. : Cdaie: to attention and place your 

right hand over your heart . 
4; Come to attention and pjLace youi^ 
right hand over your left ' "J 
: ; Bholilder. ■ ' : ■ , ■ ■ • 



2-3 . If, the, ensign is not visible durina 
colors, whai: should military 
personnel do? i 

1. Pace in the direction of the i 
ensign, stand at attention 

2. Facte the"^^ music, render the hand' 
salute 

3. Salute in the direction of the 
ensign 

4. Pace the music, stand at atten- 
tion 



2-4^ Where should the national ensign be 

:^::,:Vj^.;-p;!iAceH4 displayed ^ with' '^V 

K:2.:^>ab, flag . 

: : 3i^^^^il^ and lower thin 

■■:\:^ v':;-^tfte^^-ptt^ 

2-5; in wlia^ period of 

nitiq -a-, small 

, portable ^staffr^;^::^^ ^ 

1 ^ ^The ;e^ upside 
■ d6wnv!-;;'r"-^ :.- . . 
OlMj flag^ at a 

;:-:.,,,:45f '.angle-':. 

3. TWO white, crepe , streamers are 
attached to the spearhead of 

- ^ ■ • the Staff , 

4, Two black crepe streamers are.' 
attached to the spearhead of 
the staff 

2-6, During a period that the national 
ensign is to be half-masted, how 
is the flag handled at (M) morning 
colors and (E) evening colors? 
, i..(M) raised to the half-mast 
F>08ition and secured; (£) 
lowered directly from half-mast 
position 

2. (M) raised to the half-mast 
positipn and secured; (E) 
raised to the peak and then 
lowered for removal 

3. (M) raised to the peak and then 
lowered to the half-mast posi- 
tion; (E) raised to the peak 
and then lowered for removal 

4^ (M) raised to the peak and then 
lowered to the half-mast posi- 
tion; (E) lowered directly from 
half-mast positipn 
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^#|llMa)f:^^)titt(BFii^^ "^display- : ■ 



• vboat? 



Another 

-u;., .... ^-••-'^;sv:::HaVy;|:8hi^^ a ^United ' 

■ foreign 

giuard mall' tr ipa! 
(4.!{At^;all timg^^ 1^ the boat is 



Hpir^te ai foreign 



pgO^/p.;; morctehfcvi^rt your 

PS?^-^''^^V^■W^^^: jjie^ colors ■; by 

$f:':-^v^^'-V'-<JJ^ ensign? .;■ 

^^jb^^ national 

.1 l^^'f^^ salute 

iilieply^.^ salutiet by the 

:;;4;£R6ply^^i^ 



^i-air^^^Wbiu^ a U.fi5 . Kfeivy ship dip 

thetynational ensign first to a 
fpr^iign;^^ . 

l^'vAt'^no'.tlsie, : ^ 
2. Only, i^^ that ship- is of a 
i^ttioh formally * recognized 

this United States 
'nly When that ship is of a 
nation formally allied to hhe 
Unified States 

Only when that ship is a war- 
ship of a nation formally 
allied to the United States. 




Your ship is firing a gun salute * 
to honor the arrival of the United 
States Secretary of Defense. Where 
should you display the national ' 
ensign if the Secretary's personal 
flag is not displayed? 
1. From the main mast only 
2* From the fore mast only 

3. From the gaff of tiie flagstaff 
only 

4. From the xhain mast and the gaff 
or the flagstaff 



I 



^2-i3ii'va!ijp 

■■v' .'P*»k;;0f riiaid!-tbr=b4. . 

■; "••v^V>-'i»'^cle8e4^^^ t-: •-■ 

2~14 . Tha natiQhaii ;en8igh is displayed 
athalfrmast from 0800^ 1200, 
V o^ imtii the. cbmpietion a 21- 
miniite giin saliite/^^ 
1. Wasihington's Birthday 
2^ Memorial Day , 
. 3. Veteran's Day ; . 
4 . all national holidays 

IS. How long is ^'the ensign normally 
half-masted for the funeral of a 
ship^s crewmember who is being 
buried at sea? 

1. Unt^il sunset, of the day of the 
funeral 

2. Until the day following the 
death of the crewmember 

3* Until the body is committed to 

the deep 
4. Until sunset of the seventh 

day after death 

2-^16. Whcn^at anchor, your ship flies 
the union jack from the 
jackstaff ^ 

2. flagstaff 
.3.: gaff 

4 . main 

2-17. If you see a naval vessel at 

anchor flying the union jack at 
the starboard main yardarm, this 
is most likely to mean that 
1* the vessel's unit commander 

has recently died 
2; funeral services for the coib- 
-j manding officer are in session 

3. a diplomatic official of the 
United States is paying an 
official visit 

4. a court of inquiry is in- 
session 

2-18. When embarked ina U.S* Navy boat 
on an official visit, i Charge 
d 'Affaires of the United States 
may display from the bow of the 
boat a ! 

1. commission pennant 

2. union jack 

3. national i^nsign 

4. miniature of his personal fla^ 
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™. : V ^ personal flag of an 

^i^^^-^^W^:^^^ on a sin^le- 

^'^^ ^^^^^^^^^ 

:2;^:^!rh0;;:8tiBu:board yardarm 
3i The;ga^^^ 
4 . The ma^^^ 







2-24, When a flag off icer making an 
official call is embarked In a 
boatr the boat will fly the 
ensign aft and the 

1, jack forWard 

2, flag officer's personal, 
pennant forward 

3, flag off icer' s„ personal 
pennant aft 

^ 4, flag officer's miniature 
pennant aft / 



..:flag.::-|^ 

;?tenfy';:; jlhi^v at 

2-r2av|W|ii^e;:i^ '?4&eiUhlted ^ Kitions f lig • 
- ; ^displaye^^ i^th the / 

' United; Stitiia^^ 
K ' Belpw^aiid 

pr^;t^^ the national 

2. JJt)p to the right 
or the left of the national 

■ ■••■enBlgrr-' ; ■ 

3. At thb same height and to the. 
(left of the national ensign 

4. At the same height and to the 
- right of the national ensign 

2-29* Where is the United Nations flag 
flown during a visit aboard ship 
by the. U.N. Secretary General? 

1, Fore truck 

2, Main truck 

3, Port yudarm 

4, Starboard yardarm 

<■ 

2-30. When the President of the United 
States is aboard a Navy vessel, 
his flag is displayed at the 

1. jackstaff " 

2. main truck 

3. starboard yardarm 

4. fore truck 
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fliiicond:;'!^^ / 

.:-,.v:':2>rii*t^^ pole 

j^ : ^ v^^^ of 

r:':':iv>;oppo8^ 

3* variation 
4. field density ^ 



dLn honor of a 

;^^^^■^x^•«^;>^^r=^^r'*'=^*^"■ u*w.* lies/ tiie : ■ ' 
PSv/^-.J} wttiphal , 'enslgfn ' ;of ' that nation 
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^^^^^'^^^^^P^ of 21 nagnetic compass ' ' 

fe^s^^S^Sti^J**^^ • of :'>8bip inove- ' 

ip^i-'^':'^^^-i#^ ' v \ - ■ ■ . • 

fe^^^'^f?'^^^'^ the magnetic 

i'R'iY^;-^' 'as a 
Iv pelorus 
2* ginbai 

3. bdjuiacle. ' 

4. repeater. 



2-47 . : Wliat^^ compon^ts of com-^ ; 

■■v-;pa88;iiBrrof?-':./ -/vV ' ".^ 

1 • ; Variation and. precession 
2. Pr<!icessioh; and;ce8iiation^^ 
.3 V Deviation and cessation 
4. Viriatibn ariia' deviation 

2-48^ What fr.r!t bauses the magnetie 

compass error called variation? » 
The Earth is not a perfect 
sphere ^ 

2. Metals in ships have magnetic 
qualities 

3. Compasses cannot be constructed 
without mechanical defects « 

4. Positions of Earth's magnetic 
and geographic poles do not 
coincide 
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mm 



. HO. 



fM. a.- tee.) 



iw5W 



l.OE 



•SHJPS 

:-:;;H£^0....'. 
MAGNCTIC 



tea 



225 



240'. 



5.0B 



255 



.270 



295 



310 



330 . 



'oeviXtioks: 



4^ OS 



5V0E 



2.dE 



300. IJSW 



2.5H 



3.5W 



*0G ON 



^Ijg Figure 2B. — Magnetic compass table 



.^.....^..^...-m 

i|a«wi^aia.c^ r viS^ 

■■^r-::l!;;the?l^ 

:tibn^^ :;■ ; . 

■;^i:6ur|Se?^ ■■ 
4* VSubtiric t >as^<»iy^ 

and varii from; the compass 
cburseSahd :add^^W devia- 
tion arid variaidbn to the 
compass course 

2-54. What is the. approximate compass 

course if thf true^^course is 190* 
/ athd the variation is 5®W? 

■ a. 179**-:/ . 

. 2.M89** '■■ ■ '. 
3* 19}.* : 

■■■■;4;>.201^: ^ " " ■ 

2~55. What is the approximate compass 
/ course if the magnetic course is 

025**?/^^ 
1. 021« . 
. 2.^^025*> ■ 
: 3. 029* 

4.. 035*» ^ 

2-56. What is the approximate* true 

course if the magnetic course is 
255** and the Viuriation -is 5**W7 

1. 250° 
^ 2. 251*» . 

3. *259*» 

4. 260*» 

2-57. What is the true course made good 
if the compass course is 170**, 
variation is 15?E, and deviation 
is 5**W? 
.1. 150*» 

2. .160** 

3. 180*» 

4. 190*» 
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pi- ^-^"^ '' "t-^rSS^^^ '-'v'.. . . 

:2-61.. .Wta^ /between ' 

■- "^-^^v;^-"' ":1:?^?J^^«Wiligr.;. tl\<9, ^compass ' and compen- 

|::v'"-r;';v':.^ivlV^:Adj correcting 'for ' 

dwlaition caused by magnetic 
: material aboard ship; compen- 
sating is coJ^reqtlng for devi- 
ations caused lyjf degauibsihg 
* currents ,^ 

2. Tld justing is "^correcting for 
deviations caused by: degaussing 

^currents; cpnqpensat'^.ng ia^^ 
correcting for deviations 
caused by jnagnetic materials 
aboard ship 

3. Adjusting is computing true 
course; compensating is comput- 
ing compass course 

4. Adjusting is coznputing compass 
course; coxnpensating is com- 
puting true course " 



2-64 il^^^ 

■ .;:^V\:>the:iaa^ 

, c t biB?^yert;ic Al^ and tlie 

' vertical:; indiicied magnetization 
of the ship?^ . 



-if' 



2-65. AssTOe that a 

degaussing, gear >is ;in a particular 
V :,Z-iahd ; H-2one; l l^^ 
thb follow^ 

all degaussing coil ^curr^nts ^ ■^■-'■4 

i i^^^P P*®''^* iwbther Z-2one- ■ 
""f^: Ship p«|isses ; to another H-2one 

• Ship ' changes cbiir se , but H 
remains . in the same sector 

• Ship moves tol another sector 
that differs in both H and Z - 

2-66. Your inagnetic healding is 220*. 
The polarity switich for the 
degaussing coil Ff-QI niust ^e 
set so that the current \ is 

1. negative, at thie value 
sp^ified in Degaussing Chart 
No.. 2 ■ .; 

2. positive, at th^e value speci- 
fied in Degaussing Course 
Correction Setting Diagram 
No. 2 _ 

3. negSrfcive, at the value speci- 
fied in Degaussing Course 
Correction Setting Diagram 
No . 2 

4. positive, at the value speci- 
fied in Degaussing Chart No. 2 
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j^g:^3jfi^fiuajfci:!^^ watch 
pS|||i|^^^ of the deck 



^^jg^^ri^^ atatlon? ' ■ ; 




course 

i@'i-:#S^SvdfeeQ oppo*- 
[2-|7(»>.';;^^ ruh: a 



^ , . JO ./^ vResults ' of this 

^?^jjWii^ in the ship • s 

^^lagavum by^ per isonnel 




_^ ,|8tatipft^'::V;; 



'autoinaticaXly ■ 

,^|5^;?il*«^sP^ihei^:c^ coils , 

W00}^0akQ^^ com- 




Lekr^ihg Ob j ective : Know 
the liiDiitatibns of the gyro^- 

.'cpmpass.'v ; . 



2-73, What is the;^m using 
thp inagnetic^ c^ than 
the gyrocompass as the standard 
compass aboard ship? 

1. A g not point 
; to time hbrth 

2. A gyrocompass is affected by 
deviation erro 

3 « A magnetic: compass has more 
; residuad magnetism, s ' 

4, A magnetic cOTipass is lataf - 
- fected l^^ 

2-*74, The master gyrocompass is usually 
3 ; . started about 4 hoxifs before use 
because the gyrocompass takes 
th<tt long l tb 

1^ settle ^ 

2. become lubricated 

3. energize the -repeaters 
4 • reach the proper speed 

2-75. Which of the following duties is 
the responsibility of the 
Quartermaster on watch? v, 
L«- Operating the master gyrocom- 

.'•pass,'. 

Noting the time that the gyro- _ 
compass was started 
Synchroniizihg- the repeaters 
with the master gyrocompass 
Lubricating and adjusting the 
gyro repeaters 



2. 
3. 
4. 
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Which of tJie foli^ 

^an:..obcu2^irig;?light?^ ^■-/-'^I^ 
1 ^; A; light- that^iliii^ 
; intervals iwith'^^tt^ 
light a]>fays,?:6h6rter!^ 
- ^interyal /o^;:^arkhe8s/': ••• 
A fixed lighit^/^ya^ regu-- 
l^t -ihteryalis byL x>n«^ more ^ 
flashes oflgreiaterrj^iXli^ 
A light tioitailly eclip^ 
inteirvaiiB;;: 

light alWayi griWter than the 
peripd.of j^darfcrtiaM 
^ - 8 teady lligrht:;i» that change s 
cblor at regular i^ ; 



2. 



3. 



4 . 




►n bf^ the 



*aiaSt Idbe the 

|ojl?^.alhi 



In itiems 3^6 through 3-9 select frcan 
column B the type of light d inscribed by 
each set of chafacteristicisi in column A; 



^•^'Ol-^^i'^^r^^ Ol -this 



Is 



. .^in'^the^L..,. 

• 3 v; ^la?^atoi^^s^i^ 



^^^••S^'ftvigiiiteh;:^^^^^^ agencies'. . 

^ . >^pu^ lists fdr^lights 

;i :;^lipbiate^ United states and 

• i^liv Miritime^ 

;^3;;^Kwal^^^ 



lit;??- 



;\Wiat; are the standard colors of 
flights; used on navigational aids? 
{Iv Bluer green, and yellow 
'2. Red, green, and white 
3« Red, white, and blue 
4 • Orange,'' green, and blue 



A; Characteris tics 

3-6« Showing a single! 
flash at regular 
^ intervals" with the 
duration of light 
always shorter than 
the duration of Idark- 
ness- • ■ . 

'3r'h.'^ Change of color ;at ' 
regular intervals 

3-8. Groupiis of two or 
more flashes at 
regular intervals 

3-9. A fixed light, varied 
at regular intervails 
by a flash of greater 
brilliance 



B. Types 
1. 



2. 



3. 



Alternat- 
ing 

Fixed 
flashing 



Group 
flashing 



4. Flashing 
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to 



f^^^^-;^. _ 



'grMte;r ; distaiibes:.' 



3-16. 



miles; 

ii(Ll<i(ei8v 



i^j^^i^Z:,^ ^. 

f ;^ fertile; this 

J^i^fttl^iitjip*^ What 
5;:is tjb^c^^ of t^hifl 

■^milibs^''/;'?^ 

ndli^s^':; . . ' ; ' 



3-17. 




4.4 



3-lft^ 



ihtehiity ^ of ■ 

m:^^^:^^:^l^i^^ ^nvaVclear, night: 

t.?;ifsM'Wr»+'arM o ■' .B;..'n'Aii4-4 • miles? ■■ ■ ' 



is 5 nautical; 

^:;^Jo^C-1^7-;:iiiilM . ' 



XovL 



3-19. 



haye^^.^been askfE^^ havi- 
gitpr to; de tem the visibili ty 
jOf ;*; 10; poa: cand^ias ii^ 

135 f ee t according to 
it; is ; a vejcy clear 
on 

|pi^g):?:;^;^lig^ of,:- approximately'. 

^O^^i^ and your height 



3-20. 



what' di9- 
:;tance ^ will • thfe light become ' 
Visible to your ship? I 
13.3 miles 
,14 ;0 miles 
20.5 miles 
22.3 miles 




3-21. 



3-22. 



the htilis of 
lightiships? 



What : color arc 
United States 
Iv Red 
2. Black 
3 . iQx^e'en 
4. Yellow 



What is indicdited by the signal 
LO hoisted byja light^yessel? 

1. Out of commamd 

2. Anchored on .station / 
3 4 in correct position 
4. Relief lightship 

finiich of the if ollowihg lights are 
shown at nighjt by a lightship 
anchored on staticm? 

1. Side lights; only ; 

2. Stern and masthead lights 

3 . Forestay and beacon lights 

4. Side, forward anchor, and 
; flare-up stern lights 

Htiat is indicates by the red 
seotork placed 4n\ the lanterns of 
some lighthouses? 

1. Safety sectors 

2. .Danger sectors 

3. Restrictied areas 

4. Recommended approaches 

A narrow green sector in a navi- 
gational light may indicate 

1. a range 

2. a radio beacon 

3. water that should be avoided 

4. the best water across a shoal 

Some atmospheric conditions may 
cause a white light to appear ^ 



1. 
2. 
3. 
4. 



red 
blue 
green 
violet 



The specific 
indicated by 

1 . shape 

2. si2e 

3. color 

4. type 



purpose 
their 



of buoys is 



^^^^^ 
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3-29 . Blade and White 

r yettically striped 

3-r30; White 

3-32. White with green 
top • 



B; Meanings^ 

1. QuarMtine 
anchorage;] 

2. Mldchannel 

3> Ordinary J 
anchorage 

4. Dredging 
area 



gJiHBSSll'S^^ TOst.--xed 



Si'-"' . ; 




.vNrri 

.■LACK. 
.RID 



3-33. What number is, carried by the 

second buoy on the starboard side 
of a channel viewed from seaward? 
T 1. One 

;.;2i: Two . ,^ ' ' ' ' 

^ .3 . Three. 
4 ; Pour . 

3-34. Which of the following buoys are 
usually not numbered? 

1. Solid-colored buoys 

2 . Banded buoys 

3. Whistle buoys 

4. Lighted buoys ' 



In items 3-35 through 3-38 select the 
Aeaxiing from column B that is indicated 
by the lights of buoys listed in column A. 



Figure 3A.— Buoy symbols 

In figure 3A channel obstructions 
are indicated by 

1. A only 

2. C only. 

3. A and B 

4. C emd p 



A, Lights 
3-35. Fixed red light 



B. HeaninQ c ^ 

J. 

1. Obstruction 



3-36. 
3-37. 

3-38. 



Fixed green light 2. Port (from 

* ' seaward) 
Short-long flash- 
ing white light 3. Starboard- 
, ^ (from sea- 
Interrupted quick- ward) 
flashing green or 
red light 4. Midchannel 
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^ _^ Waterway 

^^Jwiiaylffpr^^g^ coin" 
^pl^afei^ ship ^ channels • . that 

^ Iflitf '^flfecl^ : watetwaiy 

IfShef^C^ .are omitted , 

^^^id^the' 6£:':!bu6yage ':pre- 



^ The lateral s^^ 

^^^^iniMnbe^^ to 



^??t^9fe of To -aid the- small boat 

i^^kiab^ ^ v tlie; ibitM:^^ chan- 

|iyi0i^bu0 maifks 

^iiflT^fc^ black 

^awfy^ sqtiare on : red --buoys • ■ 

|pf-r!41^:^t?-*5u^^ ;a: joint:' 

^ji':' ■ ■ 



::^terway; >bift : shortly you must 
;:teirh off auEui : fpilbw ! the icw. You 
?\(filirhiEW^ ' knowing which 

to tak^ if you remember 
■th^it: all "icw aids to iiavigation 
■are identified by a . 
i.>yellpw-'b^ 
•^2vlDlack^^ 
3;; red- scniare 
^4. green diamond ' 

ICW buoy numbers will incre. ae as 
yoij proceed in the direction of 

north and east 
2* north and west 

;3>>;Bouth and east 

■ 4, south and west 

Which of the following publica- 
tions should, be consulted for 
information on aids to navigation 
in foreign waters? 

1, Pub "No, 9 

2, ' Coast Pilot 

3, Nautical Almanac 
4* Sailing Directions 



Learning Objectivej ; Identify 
sources for various reg:uia- 
tions ] pertaining to safe - 
navigation. 



3-45, lit which publication will you ' 
find both International and 
Inland Kules of the Road? 
1,. filot Rules 
> 2, Coast Pilot: - 

3. Sailing Directions 
4> CG 169 " ■ 

3-^46. The United States Inland Rules of 
' the Road apply to all of the 
followihg United States waters 
except ' ■ * ; 

1. ^ew York Harbbr 

2 . the Columbia River 

3: the Red River of the North - 

4. I^an Francisco Bay ^ 

3-47 • The first volxime of Pilot Rules 
applies to the same waters as 

1 . International Rules- of the Road • 

2. Oni ted States Inland Rules of 
the Road 

3. Sailing Directions 

4 . Volume II of Pilot Rules 

3-48, Which of the following publica- 
tions indicates, the boundaries 
between international and inland 
waters for Alaska? 

1 . Pilot Rules ^ 

2. Coast Pilot 

3. International Rules of the Road 

4 . Sailing Directions 
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3-51. 



i©^;P*SS?^lT^^ stiorellne; that 

; parallel to tt^^^ that 
. paases through the outermost- 



Which publication do you use as 
reference If you find that the 
Inlaxid; Rules for a particular 
situation differ from the rule in 
Volume I of ^the Pilot Rule^? 
I* yolume:i of Pilot Rules - 

2. Coast Pilot . 

3. Voliine II of pilot Rules ' 
4* Inland Rules 

What is the best source, of infor- 
mation on rules. of the road that 
regulate traffic oh the Great 
-.Iiakes?';; ■ . 

1. International Rules of the 
;Road 

2. United States Inland Rules of 
the Road • 

3. Volume I of Pilot Rulei? 

4. Volugae of Pilot Rules 



Learning Objective: Identify 
light, characteristics require- 
ments pf various vessels. 
(This objective is continued 
in assignment 4.) . 

During which of the following 
periods of time must your ship 
comply with the rules for lights^ 
as set forth in/International and 
Inlaijd Rules of the Road? 
1 - One hour Jief ore sunset to one 

hour after sunrise 
2. Prom sunset to sunrise 
3- During. hours of darkness 
4. While in inland waters 



3-54. 



STERN 




3-52, 



3-53. 



Local rules for foreign waters 
. not included in Sailing Direc- 
tions must be obtained from the 

1. U.S. Coast Guard - 

2. DMAHC 

3. local authorities 

4. U.S. consul in the area' 

In the International Rules and ' 
the Inland Rules, a vessel 
-underway" is defined as any ship 
that; is V , ^ 

1. steaming under her own power - 

2. under construction 

3. not at anchor, made fast to 
the shore or aground"^^ 

4. making headway 



3-55, 



3-56, 



Figure 3B.— Running lights, 

International Rule 

Items 3-55. through 3-59 refer to 
figure 3B. — . 

What running light is indicated 
by point A? 

1. Stern light 

2. Range light 

3. Masthead light 

4. Aircraft warning light ^ 

Under International Rules, what 
are the visibility requirements 
for the light at point "A"? 

1. Visible from a point dead ahead, 
, to a point that is 2 ppints 

abaft the beam, 

2. Visible for at least 5 miles 

3. A bright, white light that 
covers 20 points of the compass 

4. All of the above 
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I>blnj:r red a 
•pbiiit green light 
•ppiht white light 
20>pbiht whi tei light 




BOW 



■^SI^ig'^^ThSyili^ Dv^sjaaijdatory. 

^^llliSISv^^©^ • • • 

^^^^V-'/'-XV'^' r -^^^ ■ 'iJ^ifiuid Rules ■■. 

^^r^?^J:'^Vit^ refer to 

;|i;^;^ii;:N^;';f igfure • ■ ■ ■ 

the compass 
pKri^; ;^^^^^ 1^ light atipoint D cover? 

10 points 
■2. 12 points 
^ 3. 20 points ' 

5^S61^ If the light; ai: point D is a 32- 
r ■ ?ight, the ship need not 

rshow the light at point 

"• •3. 'C- ' ' '■ ■ 



3-65. 



3-6^. 



3-67, 



3-68, 



how mimy p^ 
>beain should side lights be 

• !-vi8ible?' ,' .1. 
1^ 1 

3. 3 

4 • ■ ■■ : . V 

The Motorboat Act of 1940 divides 
powerboats into how many classes? 
1 • 6 ^ 
2. 5 
3.4. 
. .4. 3 

A powerboat whose length is 54 
feet falls into what class under 
the Motorboat 'Act of 1940? 

1. Class A 

is. Class i . 
3« Class 2 

4. Class 3 

' \i . " 
In items 3-67 through 3-69 use 
th6- following alternatives. 

A. 2pTpoint white light forward 

B. lOrppint separate side lights 

C. 10-point green and 10-point ' 
red combined lantern 

D. 32-poiftt white light aft 

The light/s required on a power- 
driven boat under International 
Rules ^s/are 

!• A only • : : 

2. A and either B or C 

3. Either B or C and D 

4 . C and D • 

^ The lights required by the 
Motorbdat Act for a class 2 \ 
power-driven boat are \ 

1. A and either ^B or C ' \ 

2. A, C and D X 

3. A, B and D . v 

4 . B or C and D ■ \ 



3762. Under. Inland Rules, the light at 
point B is a' 
C 1/ 32-point white light 
2. 20-point white light 
. 3. 10-poirit green light 
4. 10-point red light 
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thajb not?' soquired on ■ salliiig 

'■'-■■'^^^ ■;S3^i:*^32rpoittt^mt6: masthead ■ ' .. 

«5m|M|tf«M ^ ..... ...... ..... . ..... 



; the 



iJ^Kli''vv^'G^ ^-p.iiot- vesdel' .-show.' . 

-Vessel?' 

m^^-r; 'TC /\;''3; .[Raixge. '.light -. ■ 



What iuust be the yisijjility pf 
the red light oh a piiot vessel 
in inland waters? / 

,,:i'v'l.;mile.; / • 

2. 2 miles . ' 

3. 3 miles 

4. 4 miiles 




EKLC 




\. 




(continued) 
characteristics 

of "yiiri^iiis'.y 



|KS??::S^«^p;iieB in length 

stern ■ light 



Jfc^ir^-P^P'Niaf ^f^a^^ what lights must be 
0m^^:Ais^^lt^^ .150.. feet or 

P^^^v^S^'^^-^^^i^ the mast- 

white ■ stem 



32-pbint vfhite light forward 

sfSi^f;:^?-^ ■^•^2^-^ at the 

l^jgifl^mgh^^ 

^^^^4^}I^rZ2^-r^i^ forward 



ItoWr?^ is the 

fp»ard^:ahchor li^rh a vessel 
fl6n<ger; ^thahv i50 f ^et? 

^ii^}-3a'^•^eet^^:>^^^::v^ ;■ 

^aso^25'>^f^ft" ■}■'... - v 

:3f:920: feet " . . ' 

:4.>;->'15;^feet- ' " ■ 



if'.-- '.' ■' 't •■ 



Iteatvis 3ighal for a vessel 

awer; 65 feet in length at anchor in 
/inleind waters? 

ri; One black diamond shape forward 
2> One red ball aft 
3 : brie black ball forward 
4.. One black ball aft 



4-75. Under Interiniaticniail Rules , a power- 
driven vessel showing ^twb white 
masthead lights in a vertical line ; 
not less than 6 feet ap«t, is 

1. tpwing or^ptahing /S vessel^ w^ 
a length of tow l^ss than 600 

: , ■ feet ■ ' ..: T, ■ ;^ 

2. tQwi^g mor6 than one vessel, 
with a .length of tow more than 
600 feet' 

'3 . but of command , miking headway 
4. out of command, maj^ing no head- ' 

V, ■- . way • ."■ ' 

4-6. What do three white ligiits in a 

verticaJL line signify when displayed 
• pn 8 power-driven vessel in inter- 
^ national waters? 
1; Tow astern, more than 600 feet 
in -length 

- Tow astern/ less-than 600 feet ' 
in length ' 

3. ^ Any tow astern \ 

4. Vessel b^ing pushed . ■ ^ 

4-7. UhderMnland Rules, a power-driven 
vesseil showing two whiv.e range . - , 
lights in a vertical iine^ not less 
thain 3 feet a^art is ^ 

1. lowing a vessel or vessels, with 
a length of toy leas than 600 ' 
feet . . • . .■ ^ ' 

2. towing a ves&el or vessels, with 
a length of t;ow more thein 600 
feet " 

3. being pushed by another .vessel 

4. towing a vessel or vess&ls along- 
side 
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4-16; 



i 



:3i 



^~ ■■^•-•'-^"^ ' • }^ 

; Rules, a ^ E^er- 

.... .. . . ^.underv ccMBmiuid; at 

..than-:6:ieet : ^ 
■ -"ai>ar1:::-i'^ ■ . \ :■ , ■ 

two riBd;?!^ a vertical 

line, ^pt- lies ^ feet apart 

t^ree l(*tt6 light^^ 
'/^^^ . ; : : yertibal^^^he , hot less than 

4r^i^; . to JRules , a powe;r- 

: J-A^iven^;^^ commani^ at 

if she 

.1> makin^^ 

Si^fcvffcV'"- :/.2..;n^ no headway 

^ / : 3. in cL congested channel 

^■M:^"::. A.. ;in a 'fog ' ■ 

il?^!^^'^??f a ;d.S. Navy ship is in 

Sii' . / ■ ; waters /and not under command, 

glife^ • /il any, is displayed 

?v:.: diaring^ daylight hours? 

■•!':;■■' ylr 'NDne . ' 
4^vv ; 2. The numeral 5 signal flag 
^^, ; v : ; : 3, Twb blafik balls in a vertical 
^} V . line at least 6 feet apart 

; . .4. Two red lights in a vertical 
likie at least 6 feet apart 

• 24 



«8 v.6tli veasel d. 



;f i.ahlh9 aveslBetl : e txawli4>9 

'disi^iayiBraV'i/v;;^^^^^ 
;l'?wl^ti:-lig^ 
2 ^ red lightvo^ 
3; greeaj^i^t ;6v€^ 
■ 4 V. green^ ■ ^ ;:^ite' Jli gii^^' • 

;l^der(;:In'bera ^ ' 'a v- '-^ 

fishing vesTOl ; engaged; ih^ £^ 
with nets :or linoS' of : 500 feet or 
le8s>;:diaplayiB :'■a■;-v^^i-'■'.'-^'''>^ 
i . white light oyer ^^a vgreTO light 
I 2. i^ed^Hght oyer^^ 
I 3. green light iover -a^^^ 

i 4 green light ;bw^ a ^ite iigl^ : 

4-l7i: What is 'the ;day^ i 
■International Rulesi for a fish 
vessel engfaged in fishing? 
1. /Two biack^^^ 
' line, at leaist 6: feet aput 

' 2. One black-ball where it can 
; . best.;be. seen : . - •■ ~ • - 
' 3*. One black cone where it c«m 
best be seen 
4 • Two black cones in a vertical 
line with their points together 

Ui^der Inland Rules, a fishing ves- 
B^l engaged in fishing With lines 
displays at night a 
,1. white light over a green light 
2* red light over a white light 

3. green light over a red light 

4. green light over a White light 

What is the day signal, \inder 
Inland Rules, for a\ fishing ves- 
sel engaged in fishing? 

1. Two black balls . in , a vertical 
line, at least 6 feet apart 

2. Two black cones in a vertical 
line, with their points together 

3. One black cone hoisted where 
it can best be seen 

4. A basket hoisted where it can 
best be seen 



4^18, 



4-19. 



S^i.'^;:^- •v-;::.c-^ ^::v:':::\ ^ :^ : •, - .. ■ 



352 



ERLC 



m. 



^msmmsm 




:red)::j.-:..;..,,^... 
. . — ..'imxstibe^'clis- > ■ ■ 

i^i^^SSK!:^?^^:!^^ iine 

^l^^^^^fV^^^ line. 

-. upper" , ■ 

:i^oui^ i 'Veirticai line ' 

^ (mxa&ljlv upper 

?:^a;viw^ ll::< : '^-.^ . . - . 

:!rW6^ inl a vertical line 
.^^.,.-a%pi^iiap«is •,. 

p?E^£<i>i^^J<3o^ a- ■ 

i^iEts white r horizontal 

'itripes and th lower sh^e is 

■ ried^^r ■>:•'/■': •"■ ^ v ■■ 

TWO red -8l^^ in fche form of a 
doidDleAfrustum of a cone in a' 
verticail line . 
v ^^-^^ vertical 
. their points together 

my:-':-' v "■ ■ { ; • ■ • . • 




.....^^ . Ji^lifi^....-.-.. . 

; v^:^/v>;'^:;liii ■• 
-B^ r:The^.^>yei88i^^^^^^ 8uh»«irged - 

4-2 5 . Under Interriat ional: Ruies , what. 

: lights inuist be shoim .ty a vessel 
• r under 150 feet that has gone 

■ i ■■■ ■■■'aground?-';. ' 

Iw O^iree red lights i^^ 

.■ ,lihe;;---::^ 

2. Three white lights in a vertical 

; ■"iine-:;^;...r>-, v'-;v;:.: ■■■ ■ ■ :- ^ 

; 3. Twoired ligfhtsrin a vertical ; 

line plus a white light near ^ ' 
the bow and a white 'light near 
.:.the, stern.': ^- 
4. Two red lights in a vertical 
line plus a white light near 
.the -bow - ' " y j 

4-26. Wxat vis th court-approved day 
signal for a 1 vessel agroiind in 
inland waters? ^ 

1. Threie black bails in a vertical 

-line. 

2. Two black balls in a vertical 

• ; .line ; ■ ; 

3. Ojxe black ball 
4 - One red ball 

4-27. Under Inland Rules, >^l^at lights 
are; shown by the last barge in a 
tand^ tow? ; 

1. Side lights and a 20-point 
stern liqrht 

2. Side lights and two 32-point 
white lights v 

3. A 2Q-point stern light only 

4. Two 32-p6int whitC; lights onl^ 

4-28. Under Inland Rules ^ the lead barge 
of a tow being pushed ahead carries 
what lights? 

1. A white light forward and aft 

2. A white light forward 

3. Side lights forward and a stern 
light 

4. Side lights forward 
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4-35. 



IS-' ■ 



^^.r,. .^--sweJs^^ close"' aboard ' 

;3 •y:[ijB^^:da^^ . the ' mine- ' 

-^'iiii^^^RerVi^^ aboard. - 

Vfi^^ str^anied , and 

Wiv^:^::-^-.;..';:*::;-^^ on - 

>'-'^.^i-jeither;:3idV ■ . ' V ■ ■ 

Si ^ : 4^31; a X2^idly f lash- 

J^*^^^^ ^ ; in addition to 

v. \; noCT a 
^fc ; - X* fiihin^ vessel 
:v , : 2. carrier conducting flight 
yj/iy":." operations, • . 

v 3* ininesweeper engaged in sweep 

.operations . 
. . submarine on the surface 

Learning Objective: Deter- 
mine Inlwd and International 
?og Sigfnals. 

■ 4-32. A power-driven vessel in fog, in 
international waters, has been 
sounding one prolonged blast at 
• 2-minute intervals. The vessel 

1. backing down 

2. ngt under command , ^ 

3. stopped with no way on 
\ • 41 underway 

: 4-33. 'A power-driven Vessel undervay! in 
a fog in inland waters should 
sound her fog signals at intervals 
no longer than 
1. 1. min 
2.2 mins 

3. 3 mins 

4. 4 i^ins 354 



4-36. 



4-37, 



4-38, 



In ! power* 

ttoiye^^ 
i-andrilM^^ 

ilv ft: prblohgedib v 

a shprli^ biast; it 1-1^ 

.ihtQiryals'.;^^^^^^^ 

4, shbrt^ M blast 
it 1-minute iintet^ils 
. two ptolpnged blasts at 
■ iiv^ more than 2 : 

);minute8. 

^oes a sailing veissel. 
tjmiderway in fog sound when on the 
port tack? 

1. 4. blasts ■ 
2i .3 bli^sts . 

3. 2 blasts 

4. 1 blast ' . 

What signal indicates a vessel at 
anchor in inland waters in a fog? 
1; Five short blasts at intervals 
of not-more than 1 minute 

2. Rapid ringing of the ship's 
bell for 5 seconds at intervals 
of npt more than i minute 

3. Two prolonged blasts at inter- ' 
^ vals of not more than 1 minute 

4. Three prolonged blasts at 
intervals of not more than 2 
minutes 

A vessel over 350 feet in length; 
at anchor 'in international waters 
during fog, yarns appro'aching 
ships of its presence both by 
prescribed' ringing of a forward 
bell aifid by sounding emother sig- 
nal aft (gong, etc.) for about 
1. 5 seconds at I'-minute intervals 
30 seconds at 1-minute inter- 
vals 

1 minute at 5-second intervals 
1 minute at 5-jninute intervals 



2. 

3. 
4. 



In a fog, three distinct claps of 
a bell followed by a rapid, ring- 
ing of the bell followed by three 
more 'distinct claps indicates a 
ship in international waters that 
is 

underway with no way on 
at cmchor , ^ 

aground 
being towed 
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2 • Inteiraationi intention j 
;;- v;in3jtod;h^ei^ \ . . 

3 V Xn ibbtii iji waters 
■ !ahd j^ilemd execution 
4. - In Jjotli intternational waters 
: ; and inland waters; intention 




Mm 



^T^i m -^^'^^^^^^ listed 

; M that matches 

sSJihe jTOj^^ 4-^41 through 

;l,V'One/ shbrt^ 

gh= .^3^^' Three- short, blasts ; • - 

^: S ' .' 4i; Pour : or more shqrt blasts 

• •:• 

^4--4l;i My engines are going asterh. 
^1^42^ ^aiiger sighal (inland waters) . 
f;^4-43." I am altering my coiiTGe to portl 

?^4r44v •! am alteming my course to star- 

i^■.■^^^^_^:;■•lK)ard;.' -V. 



BURDENED 



Figure 4A.*— Meeting, crossing, and over- 
teOcing situations 

^ For items 4-45 throiagh 4-50, refer 
^ figure 4A. Assume ship Z is a * 
power-driven vessel. " ^ • 

4-:45. What signal, if any, must be 

sovmded when ships Z and B m^t 
in inlemd waters? 

1. No signal is required of either 
ship 

2. Three short blasts must be 
sounded by one of the ships 
and it must be answered by the : 
other ship with three short 
blasts 

3. Two short blasts must be sounded 
by one of the ships and it must 
be answered by the' other ship i 
with two short blast3 

4. One short b^last must be 
.sounded by one of the ships 
and it must be answered by the 
other ship with two short 

• blasts ^ . 

4-46. What action should be taken when 

ships Z and C meet in international 
waters? 

1. Ship C should alter courst. to 
pass astern of ship Z 

2. Ship Z should maintain her 
course and ,.speed 

3. Ship C should keep clear "of . 
ship Z 

4. Ship Z should keep clear. of 
ship C 
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4-55. 



^^'*^V';f ■■•■■-V- ■ ; ^'k^-V/1^:/->- v-^^ ; 

' ; V - : She ^^ i^^ 

^v::2.■■^T^TO^i|5iSbi^c .: blasts' . : ' ' ' ' ■ 

4-51^. Sailing and steering rules, rules 
; forisouhd si^ and rules for 

. , light^^^^^ ^ 

1.. let you know as much as possible 

about the; other ship 
2. let you .knoiw what the other 
ship is cioing 
, 3. help you keep cle^r of the other 

.-■ : ship 

4, do all of the above 

4-52. If the bearing of an approaching 

vessel do"^es not change appreciably, 
the vessel is said to be 
' 1. the burdened vessel 

2. the privileged vessel 

3. on a danger bearing 
4»^ a collision course 



Under Interriatibhal ind Inland 
■ Rules /wh of 'the following 
/: navigational c 
;;dci>artvre^frpm the 
;l^?ad vrtien a ship lis iii iext^ 
1. Rule of G6od;Seanumship ' 
2; General Prudehcial Rule 

3 . Pilot Rulesr V 

4. v^teerjjigr 

Un de j: - 1 

Rulis; -hich of the following' 
nayigatipnil codes a^^ when ' 
a shipvis in d of collision 

but no t. yet in extremis ? 
1, Rule of Good Seamanship 
•2. General Prudential Rule 

3. Pilot Rules ■ 

4 . Steering and Sailing Rules 

For items 4-56 through 4-62, refer 
to figure 4A, 



4-56, 



2. 



What action should be taken if 
ships Z and A meet in either ^ 
inland or; dntemational waters? 
1. Ship A should maintain course; 
ship 2 should alter course to 
starboard 

Both ships should alter course 
to starboard and pass port-to- 
port . 

3. Ship 2 should raaintain- course; 

ship A should alter course to 

starboard i. 
4 . . Both ships should alter course^ 

to .port and pasr starboard-to-' 

starboard 

4-57. What whistle signal is sounded 

when ships 2 and A use the correct 
passing procedure? 

1. Ship 2 soijinds one short blast; 
ship A remains silent 

2. Both ships sound one short 
blast . 

3. Ship A sounds one short blast; 
ship 2 remains silent . 

4. Both ships sound two short 
blasts 
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|S»li§inj^^ mefet^'in' inland 

^iaira*^ her; . ■ ' 

i^^^ijbtwiti t6;:;pa&d v s tarboar d- to-^ 

short 

i^n^lMtuB^^h her *ftxis t le v What action 
_i^,take if she agrees to 
StKifij^iprc^ 

^ii;^Bhe|^^ 

^2.^Bhe!)isounds' shbrt'^blast 
V £|hie?^6uhto two short blasts 
;:Shia^U8<>urid8 threier short blasts 



;:4-ie3iii;Stnder^ do 

to"''*. 

:;;v-:;/^/';^;-':;^^sta^ 

.. •'t^;^ lay cotucse to 

.p6!rt*f . '■■ 
3. *'My engines are going astern. * 
4 . "X am out of .conunwid. " , 

4-64. What is the whistle signal sounded 
in inland waters that indicates 
executipn rather than intention? ^ . 
1* 1 short blast 
2; 2 short blasts 
3*3 short blasts 
4« 4 or inore short blasts 




■watws :and m a sailing 

^yei8sei;|: :wh€rt: a^ taken? 

^^fe-Z^iferi-*-'^-'?:^^^ the: ■ iright-of-way " ' 

■^i-^'^Stiiijp^ the right-of-way 

^;^;td^^ip^-:z''-.V:^^ 

3.: Ship .P^^ ]^^ clear 
IvL-^-bf^^vpltip^'-z ■ 

If. Ship ^^^Z sounds one short blast 
^^^^^^^.^ course and speed 

What action must be taken by ship 
C when iships Z euid C meet in 
ei^er inland or international 
wiaiters? . 

1*. Reduce speed hnd maintain course 

2. Maintain course and speed until 
the danger is past 

3. Increase speed and maintain 
, cburse . 

I. Reduce speed and alter. course . 
away from the other vessel 




fAiat Whistle signal is made by 
ship C to ship Z if ship C intends 
to maintain course and speed in 
inland waters? 

1. One .short blast 

2. Two short blasts 

3. Three short blasts 

4. '' Four' short blasts 



Figure 4B.~Ship backing in open water 
onto the track of another 

4-65. Vessel Y in figure 4B is backing 
down., In this crossing! situation 
what procedure should the vessels 
follow?, 

1. Vessel Y should maintain her 
croiirse and speed; vessel Z 
should keejs clear 

2. Vessel Z should maintain her 
course, and speed; vessel Y 
should keep clear 

3. Vessel Z should maintain her 
course, engines full astern 

4. Vessel Y should maintain her 
course, engines full ahead 

4-66* When may a vessel request the 
right-of-way .under the Rule of 
Good Secunaniship? 
1.. Only after the privileged 
vessel sou^'ids her original 
signal 

Either before or after the 
privileged vessel sounds her 
original signal * 
Only in the daytime 
Only at night 



2. 



3. 
4. 
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4-71. i^feart:; ±s^ it^ sig- 

^^^^^^ 

■ ■inihute:;!^ 

4-72. >mit signal wbii^ iBubmaririe ^ 
make in an effiergency to indicate 
. that she 'is going to surface? 
1. JRed Very signal ■ <■ 
2i Green Very signal 

3. Red smoke boznb .. 

4. ' Yellow smoke bomb 



>Pigure . 4C* — Ship backing fror> a pier 
- onto the track of £mother 
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jthat arlB parallel 



Mhiaa y spacing 
t^^sr^lbnigfitudeixicr eases 
•^^f5.^*jS^*ril at 



the 

I^WiJ^^^^^ ' ithe" projection was • 

^^^^(r^ijav^^ parallels 

parallel 

KSft as: latitude increases 

ir' s^aight lines that intersect at 

the ■poles ^" ■ 
AycvD^ that bend toward the 

. point where the projection is 



5-8. 



5-9. 



Th^: expansion of the latitude scale 
is 'greatest oh the Mercator pto- 
jec^onv ih i:he vicinity of the 
■■1;.. Eqiiat^ 

'•■2•■•■.pole8V^■^■ -r''-;-,: - ■ 

.;. 4i.-^j^ . 
V7?he cbMt^^ 

chiu^t >ma)c^ naviga- 

':?tiiDn:^^l>e^ 

ly af^ciiuri^^^ as 

:■V■;;V:;a^.sti^ 

2,;:a CG^^ plotted as 

;^v;';;i-;fc^^ 
:;3>;;ith!r-^u^B^^ the • 

■v?' v^chajrf^^ 

'4.;:(gr(dajii>|^ \ 
plotted ;as a 8 straight 



Oh a M^cator proj ection , a rhumb 
line apfiears aiB a ^ 
1, curved line that is a great 

circle track 
.2. straight line thflit crosses every 
meridian at the same . angle 

3, curved line that is the shortest 
distance between two points on 
the surface of the Earth 

4. a. straight l^ne that is parallel 
to all meridians 

Charts constructed on the Gnomonic 
projection, are often used for 

1, plotting original; surveys 

2. navigating in polar regions 
3 • ' celestial navigation 

4. maneuvering; inshore 

The Gnomoaic projection is particu*^ 
larly helpful in plotting 

1. great circle tracks 

2. rhumb line routes 

3. channel courses 

4 . harbor approaches 
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-■.l". ::"curvM crosses . civery . ' 

? iMaraight iihe 1 the shor t-^ 

esty distance betw^ two ppihts 
<^ of the Earth 

3y straight ^ne that crosses every 

4 , curved line- that is the shortest 
distance between two points on 
the surface of the Earth ' . 



On a.Mercator projection, a great 
circle track appears as a 

1. straight that crosses 
every meridian at the same 

• angle " 

2. series of straight lines that 
appeeu: as a curved line 

. . 3, single rhumb line 

4. single straight lipe 
' ' • . ■ ' 

5-12i 'A chart that, covers a rela- 

• tively large area is generally 
called a 

1. ieurge scale chart 

2. Mercator chart 
3 • (afipmonic chart . 

4; small scale chart . 

5-13 • Coast and approach charts geneirally 
. . have a chart scale of 

1. 1:,100;000 to 1:600,000 

2. 1:2,400 to 1:50,000 

3. 1:50,000 to 1:100,000 

4. 1: 600, 000--or smaller 

5-14. Most charts that are used by the 
Navy are issued by which of the 
following agencies? 
1. British Admiralty 
- 2. Defense Mapping Agency (DMA) 

3. National Ocean Survey 

4. All the above 

5-15. Charts showing approaches to large 
areas of the coast, and having a 
scale of 1:600,000 and smaller, 
eure known as . 

1. navigational charts 

2. coastal charts 

3.. generally sailing charts 
4. harbor charts 

5—16. In what measurement units will 

water depths be shown on new charts? 

1. Feet 

2 . Fathoms 

3. Meters 

4. Both 2 and 3 above 



5-17. The approximate position is marked 
on the chart by • : • 

,1. the lower point of the diamond . 
' ^2. the upper point of the diamond 

3. the center of the diamond 

4. a dot near the diamond 

5-18f. What charts indicate the best 
routes between ports arid also 
give 2u:ea hydrographic . n^i/i Ra- 
tional, and meteorology ci;: i;;for- 
mation in graphic form? 

1. Harbor charts 

2. Pilot charts 

3. Coastil charts 

4^ General sailing charts 

5-19. How often does the DMAHC issue 

Pilot Charts of thS North Atlantic 
Ocean? . , 

1. Weekly ^ 

2. Monthly" 

3. Quarterly 

4. Yearly | t'" 

5-20. What chart category has charts 
with one-digit -numbers but no 
chart scale? / 

^ 3.::three ■ " < / 

4. Fpwr .■' ^ ' / " 

5.-21. What chart, category covers the 
nine ocean basins? 

1. 5 

2. ' 4 ■ wv- 

3.3 :. v.-;' .; 

4. 2 . * H . ■ • ' 



5-22, 



5-23. 



General Chart 30' comes under cate- 
gory two and covers the 

1. Mediterranean with a scale of ^ 
1:9,000,001 and smaller 

2. Caribbean with a scale of 
1:2,000,001 to 1:9,000,000 

3. standard time zones of the 
world 

4. magnetic inclination or dip 

What chart category consists of a 
non-navigational special^purpose 
charts with four-digit numbers, 
such as the maneuvering board? 

1. One 

2. Two 

3 . Three 

4. Four 
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_ _ .1^^ Identify 
tJ?^ : ; various navigational publica- 



$r:28 . What DMAHC pi^ should you 

Vcohault to (iefteniiihe your ship's 
j^'v/;- vininiiiiTO allowance? 

Vr:vVitlT.^'Ch^ "V, ■ ^ 

j^y^y^ is; i-N 

4 V Publication l-V 



5^29. 



:A complete list of all nautical 
charts available to the Navy ' 
i throMgh the iMAHC is found in 

1. Publication 1-N-L 

2. Monthly Information Bulletin 

3. Sailing Directions 
4» Light Lists 



fb}lp>iliaig 
ihfdwoiatloii on €he anc^ 
agel facilitlM ibf 

1, ;.toist;';:pi^o^ 

2, siiliingf:Dir^^ 
3 .. ,N(3iticew*i:o' -Mariners^ ■ ' 
4. PbrWplip Chai 

ot the follbwiiJg publications 
contains ihformatlbh pertaining 
to the availability of repair 
facilities In the different^ ports 
of tte United Stated? 
X. Coast Pilots 
. 2. Light Lists 

3, Sailihg M 

4i PorMolio CMart List 

5-33;. ?n which publica+:ion will you find 
brief iLeacriptib of foreign 
lighthouses? 

1. Cbatst Pilots ; 

2. List V of Lights ; 

3. Notice to Mariners 

4. . p6rtfoli6 Charit List 

5-34', Inf brmatibh concerning lights 

located in the tJnited States and 
its pbssessions Is published bv 

' \ 1« Defense Happing Agency 

. 2. National .Ocean Survey 

3. Coast Guard 

4. Naval Observatory 



Leeurning Objective: Recog- 
nize procedures for stowing 
and correcting charts and for 
ordering chaftr and publica- 
tiond. 



5-35. In which direction are the geo- 
graphical subregions (portfolios) 
of each region numbered? 
1. Clockwise arovind the world 
2'. Countercloc]cwi8e around the 
world ^ '^ 

3. Couhterclbckwise around the 
continents 

4. Clockwise around the continents 
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li^lFJM^iv; ; roiled. 




.\'x \y. 

;3|<^5JW1^^ publications 

;alv^jj"-to.?c^^ lists?- 
^f;lwr>y^^:]iSk:(t Mariners' ^ ' i ' 

3 i Suppldneiht to Light Liists 
;> ;:-4:. ; /Monthly: Corrections • ' ' 

'38. Into libw^^i^^ is each . 

1^ Mariners divided? 

Z'.^...Three " ' ' ' 

■ ^ •./.• ■■3i.. 'Pivet^;.- . * . " . . • 

*.v4 • ;.'Seven' • .^^ ., 



In your chart correction card file, 
you must h£Lve a card for each' 
1. portfolio i 

chart; ; \ 
-3,Notice to Mariners 
4. chart not in a portfolio 



5-40. 



2. 



What chart corrections, if any, 
niust you make as soon as possible 
after receiving a new Nbtice to 
Mariners? 

1> All charts affected by the 
' changes in the Nbtice to 
Mariners, 

All charts of the waters in 
which your ship may be expected 
to operate during the next year 
Only the charts in current use . 
in the operating area of your 
ship 

None; changes are entered on the 
chart correction cards only 

5-41. Which of the following publications 
is the main source- of corrections 
to DMAHC publications? 
Notice to Mariners 
Monthly Information Bulletin 
POD Aeronautical Charts Updating 
Manual. 

DOD Aeronautical Chart Classified 
Bulletin Digest 



4. 



1, 
2. 

3. 



5-42. Who determines ..which charts are 
to be kept corrected to date? 
Chief of Naval Operations 
Ship's navigator 
Ship's leading quartermaster 
Commanding officer 



5-43. All ch^t cbrrectiohs should be 
made with \ 
1* blac'k pencil lead 
v2. ridd pencil lead 

3. ink •- 

4. red ink only 

5-44. Where, on the chart, should you 

record the year and number of the 
Notice to Mariners -from which 
corrections were made?"^^ 

1. Upper right*4iahd corner 

2. Upper left-hand corner " .. 

3. Lower right-hand corner 

4. Lower. l^ft-hand corner 

5-45. To which office should ships of " 
the Pacific Fleet iformally send 
chart requests? 
.1. DMA depot, Philadelphia, 
Penn. 

.2. DMA depot, Boston, Mass. 

3. DMA depot, Seattle, Wash. 

4. DMA deppt, Clearfield, Utah 

,5-46. What form is used for ordering 
new charts? 

1. DD 1410-D 

2. DD 1150 

3. DD.1149 

4. DD 1110 

5-47. from which activity should you 
order a' Nautical Almanac? 

1. DMA depot, Clearfield, Utah 

2. DMA depot, Philadelphia, Penn. 
3* U.S^ Naval Observatory , 

4. Naval Sea Systems Command 



Lciarning Objective: Describe 
the relationship between time 
and arc. 



5-48. An error of 1 minute in re* .ri'tinc/ 
the time of a celestial ob8<:r'7a- 
tion on the Equator causes .n 
error in longitude 

1. 1.5 .ncutical miles 

2 . 5 nautical miles 

3. 10 nautical miles 

4. 15 nautical miles 



1. 
2. 
3. 
4. 



5-49. What is the time equivalent of 25« 
of arc? 

1. 1*^30"^ 

2. lh4Dm 

3. 1^50"^ 

4. 2^0"^ . 
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^:^bu^^iij^ put in: blank 



. 

§Sr51: • What; number should you put in blank 

^5S3:r/H■-•:^B)•:^6f ^ f igxire ,5A?i 

i|f:^V:-v'.i;i\ "2/:- : ' ■ 

f : •.'.2. •. - 4' 

w^^-^'-i '-^-- -^ ■■ ■■ ■■■^ ^■ ■■ ' . ■ '■• ^ " 

^itSr52; J^ should you put in blank 

(Ci-'Of : figure' .5A?- : 

""^ ":.1^;;'^6^- ' : . ■ - 



2. 3 

3. 4 

4. 15 



112* 
50' 
45" 



h 

(A) 



(B) 



(C) 



I j .^ Figure SB' - -Co^r^ arc to time 

; 5-53 « What number should you put in bl&nk 
\A) of figure 5B? 

X:. 1." 1 . 

2. 3 ■ 

:v • ■ 3. ' 7 

4. 28. . ■ ' • 

. 5*-'54. What number bhould:you put in. blank 
iB) of figure, 5B7 

X 1. ■ 1 ' * ^ ■ 

\r.- 2. : 3 
; ■ 3/ 7 •■■ 

t\. 4. 28 

. 5"r55. What number should you put in blank 
/ ' ^ figure 5B? 

1.1 

V- -2.3.'; .. ' • . 

■ 3. -7 ■ ■ ■ . V ■ 
4. ^8 



5- 



5- 



5.6 •^::IStot"^:^ijhe>'^i^ -Inviirc " to- - 

■ 8haj5»46? ^iti^ time? ^ v-i'- 

'Ii^'^^l:20n6'40?':-::W X':X^-] ■ V. 
2:;^ 124<>5tt^40" 
3V X26?41?30> .. , 

'i-.,X2i''iQyr-\///.^::\r 

57. What is the time eguivialent of 
111M4'45- of arc? : 
!• 7"3''*1® 
v. I^IA^IA^ 

3. 7^26"*59® V. 

4. 7«34«»24? 

5*8 . What is the time equivalent of! vtv 
arc measuring 50**32"30''? 

1. 31120^8^ 

2. 3{}22¥l0^ 

3. 4i}2"*2^ 

4. 4"X0^4^ 



Learning Objectives: DefinV. 
the different, kinds, of time, 
identify time zones and 
detiermine GMT (UT) • 



5-59. The ec[uatio'n of time is t-'i^- nama 
given to the difference bar«#eeh 

1. mean time and zone time 

2. '.9pparent time and mean time 

3. appar^ent time and zone t.^'ir* 

. 4,' zone time and Greenwich me^;;i 
time 

5-'i0. Over which meridian in relation 
your position is^ the Sun located 
when local apparent time is X600r 

1. . 90** to the west 

2. 180*» to the west 
3; 90** to the east i 

4. 180** to the east 

5-61. Why is mean time, rair.h?r than 

apparent time, used i;: navigatidn? 
T . ^he equation of tijnti is con- 
stant when mean tim«s is used 
2. St)ars and planets are identified 
by Wan time 
' 3. Apparc-nt time cannot be con- 
verted into ar ;* ;veasurenidnts 
4. The pays are e<.7ual length 
/ whenA measured b\ jc^n time 

. • /. .• ■ \ • ■ . '. 
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5-71 



3;V Fij:st poi^ 




. iny degre^es .does a time zone 
t3rt:i^d ph either tlie 
"Aiidard time mieridian? 

7-1 CO- , 



§ . the following local times 

I -iZr-ea^isX ta the zone time of an 
^htire time "zbne? ■ 

' the Greenwich 

r i.;;m^idian\:;v 
2;i;: Appare^ the standaord 

;; 't^Jrae meridian 
3v Mean time at tl^e iGreenwlch 
. ; . meridian 

4. Meaii time at the standard time 
meridian 



5-67. Which, of the following relations 
holds true in time zones that are 
west of Greenwich? . 

1. The ZD is plus and is added to 
GMT (UT) to get ZT 

2. The ZD is .plus and is added to 
ZT to get GMT (UT) 

3. The ZD is minus and is added to 
GMT (UT) to get ZT 

4. The Zb is minus and is added to 
ZT to get GMT (UT) 

5-68. What correction must be applied to 
• GMT to cn-nputw zone time at 158 **W 

longitude? 
.1. Plus 10 hours 

2. Minus 10 hours 

3. Plus 11 hours 

4. Minus 11 hours 

5-69. What is GMT at 8 3 **W longitude if 
zone time is 12hl8"^4S? 
1. 6J^18"^4S 
' 2. 7^18«^4S 
. 3 . 17hl8«i4S 
4. 18^18^48, 



5-72, 



; What is the^humericai valuiB of 
if 2^ is 10^4 0"^! OS at 89^36 •i7"W - 
longitude? ^ ' 

1. v^4h4iD»l08 * 

2. v5^40«108 
5; 15^4 0^108 

4. 16h40aip® . ^* 

What is the zone time and date at 
170*w longitude When, it is noon 
on 16 Kerch zone time at 3p*B 

■■Ipngitade? - ' ■ \ /■•■../'• . 

1. 2100, 15 Marcel / 

2. ?.3;?/ ii> March/ 

3. 2/ 00.^ 16 March' . 
' 4.. "^im, i.6.Marcli' ■ - . 

: ' ■/■ ■■ : ■ ■ ■•■ •• 

What is the time and date at 
170«E longitude when it is noon 
on 24 December at 125**W longitude? 

1. 0600, 24 becenber 

2. 0700, 24 December 

3. 0600, 25 December 
..4, 07 00, 25 December 

5-73. What is IMT at 69*W longitude 

when^ZT for that, zone is 4h36"'ie*? 

1. 4^8% 68 

2. 4^)12^168 

3. 5jj0"l68 

4. 5."4"^16« \ 

5-74. What is ZT at 158»W longitude 
when LMT is 5^30^4587 

1. 5ij2«i45S . 

2. 5*)10«^45« 

3. 5h4om45S , 

4. 5"58"i45S 

5-75. What kind of time is usually 
indicated by a ship • s clock? 

1 . LMT 

2 . -.^2 ' " 

3. GMT . ^ 

4. liAT 
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nment 6 



" (il^^£VKrEDfSRA lOlA^'^ : ' Pages 122-151 



yiearhing Objective: Describe 
timepieces used aboard ship 
•and how to determine their/ 



Who is .responsible for 
;v clock repaired? 
' ,1 Bridgie messenger 
y':.iZ. Time prdearly 
: ^. 3, Quairtermaster 
i ': 4 . • Kavigator ; 



having a deck 



i6r3. 



6-4, 



Who ' i»' responsible for ' determining 
whefi the, ship's clocks ar4 to be 

Tl; Bridge mesaenger 
2. ^Time' orderly 
3 • Quartermaster 
,4 . '.N^^vigator 

What method is used to neutralize 
the ship' V-^oot^on in a chronomete^ 
installation? 

1 . . Fo£un rubber tatounts 

2. Gimbal mount 

3. Gyroscopic 

4. Shock sdssorb 



>unts 
^r mounts 



One of the differences between an 
unmodified size 85 chronometer and 
a size 35 chronometer is that the 
size 85 chronometer" has 

1. a dial 1-1/2 ilnc he s smaller than 
the size '35 cWrpnometer 

2. a second hand that jumps one 
second every - o :her tick 

3. a dial 1-1/2 ihches larger than 
.the size 35 chi'onometer 

4. an external winding stem 



6-5. The chronometer stowage locker 
should be located as near as 
possible to the ship's 

1. keel 

2. hull . . 

3. wardroom 

. center line ■ 

6-6. (A) How long can UK5st chronometers 
run without being rewound, and (B) 
how often should a ship's chrono- 
meter be wound? 

1. (A) 36 hours, (B) every 18 hours 

2. (A). 36 hours, (B) every 24 hours 

3. (A) 56 ,hours, (B) every 18 hours 

4. (A) 56 hours, (B) every 24 hours 

6-7. To ensure uniform performance, 
chronometers are customarily 

1. returned to the chronometer pool 
for rewinding 

2. allowed to run down and then 
rewound 

3. reset each day at 113d 

4. wound at^the same. time each day 

6-8. The indicator dial on the face of 
a chronometer gives the time 
elapsed since the most recent 

1. resetting 

2. inspection 

3. winding 

4 . run-down 

6-9. Chronometer e^ror is the difference 
between chronometer time and 

1. 2T 

2. GMT (UT) 

3. LMT 

4. LAT 
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y^'r.^ ^^^^ 




ff^ - daily. ■ ra te '. 



|^:^(|JC)|t);^pf a^cte that Is 

b]^ 31 seconds/ oh 

19^67^ on 30 Septen^r 

^■:;2i^«fZ;;^v':p/day •• 
. 3 ,; +11.03^ 8/day 
S;4i .^13.43 s/day 



The hdur /signal in the radio time 
signals: is preceded by a break 
/■ ' lasting for . 
;-. l..-l 'sec; ■ ' /. 
:2.%'4^'seic 
■\3.\ 5' 'sec. •••'.*' 

6-12* Durihg^ a radio time signal begin- 
ning at 5 minutes before the hour, 
' the signal follows a specific pat- 
tern for each minute ; For the 
* ^ first minute, the pattern consists' 
of omitting the signal for seconds 

1. 29 and 51 thirough 59 

, '2. 29, 5%, and 56 through 59 
: 3. 29, 52, aM 56 through 59 
4* 29, 53, and '56 through 59 
6-13. I9hen should you try to make C-rW 
comparisons to obtain the roost 
accurately timed observations? 
- 1. Both' before and after sights 

2. At least once a watch 
,3. Every day at 1130 

4. Every 10 days 

6-14. The chrbnometer time of a celestial 
observation is obtained by addina 
C-W to 
i: LHT , 

2. GMT (UT) 

3. WT 

. 4. 2T . 

6-15. GMT (UT) is obtained by applying, a 
CE correction to 
1» LAT 

2. LMT 

3. 2T 

4. CT 

6-16. What is the value of C-W if the 
comparing watch reads 3^20"*10S 
when the chronometer reads 
5'^IOWOOS? ' 

1. ihio^ios . 

2. li^49^«50S 

3. 21^10^10^ 

4. 8h30i!^10S. 



active 



Learning Ob j 
various methodb 
a ship's position 



Identify 
of determining 



0 Items 6-17 thruV 6-20 describe 
means of determining a ship's 
position. For each item, name' the 
method of navigration described, using 
the following altearnatives. 

1^ Piloting ^ 

2. Dead reckoning 

3. CeJ.estial navigatiori 

4. Electronic navigation 

6-17. Referring the ship's location to 
that of bodies in the sJy, such 
as the Sun, Moon > planets, or 
stars 



6-18, 



6-19. 



Using bearings and distances from ' 
objects you. can see on the Earth's 
surface, such as lighthouses, 
steeples, and points of land 

Using bearings and distances 
obtained with equipment such as 
radio-direction finders, loran, 
and radar 



6-20. Estimatinjr the direction and dis- 
tance tra/veled from a known point' 
of departure 



Learning Objective: ' Explain 
how meridians and parallels ^ 
are used to locate any given 
point on Earth. 



6r21, 



6-22, 



The true shape of the Earth is^ 
that of an oblate spheroid; for 
purposes of celestial navigation, 
its shape is considered to be 
that of a 

1. paraboloid 

2. prolate spheroid 
3- cylinder 

4 . sphere 

Imaginary lines running around the 
Earth and through the poles are 
called 

1. parallels 

2. meridians 

3. isobars 

4 . isopleths 
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p^-^iiV- A' -nautical mile . is^ apprpximatiBly 

■^•^:5280,feet:or 1584^ meters 

:'-..v ' ■j2 , 



3.: great circle 

4/ small circle distance 



;5a20vf eet or 1746 meters 
; 6000 feer or 1800 meters 
6076 feet or 1852 meters 



|-6f2iSv What is point for 



nwiberi^g meridians? 
r. The Equator 

y 

■■ r" -^reenid-chv^'Er^ 
|i^|6^27^ 5^ is called the, 

3; BiBurth's axis v 
4, international date line 



i 



|*i^28V The Ear into the 

Eastern and Western Hemispheres 
oby in iniaginary line, formed by the 
'■I'.'.-Bquator- 
2«AGreehwich and 180th meridians 
3. 0* parallel 
i ■ 4. 90«E and 90«W meridians 

6-29. Parallels are numbered from 0° to 

1. 90«»N and S 
: 2. 180^N and S 

3. 180«»E and. W ' 
; • 4. 360«» ' 
,1- ..1 ' 

-6-30 • How many parallels of latitude are 
there. on the surface of the Earth? 
^ 1. 180 , 

2. 21,600 

>. / ^ 3. 1,296,000 

' .4« An infinite number 



6-32. A ship that is At 0*» latitude and 
175;*»W longitude is at the 

.1. Equator . 
2. Greenwich meridian ■ 

. 3. .N6rth Pole 
4. international date line 



Learning Objective: .Define 
a great circle and explain 
its significance in relation 
to navigation. 



6-33. What is a circle whose plane passes 
through the center' of the Earth? 

1. Center plane 

2. Bisecting plane 
. 3. Great circle 

4. Small circle 

6-34.. Which of the following lines of 
latitude $ind longitude are great 
circles? 

1. All meridians and parallels 
All meridians and the Equator 
All parallels except the Equator 
All parallels and the Greenwich 
meridian 



2. 
■3, 
4. 



6-35. If you iatretch a piece of string 
against a globe of the world from 
Seattle to Tokyo, you will have 
/ lai^ out the shortest distance 
betireen these two cities. The' 
string will have described an 
arc which is part of a 
1. small circle 
3. check line 

3. great circle 

4. meridian 

6-36. What is the shortest distance 

■between two points on ^the Earth's 
\ surface? 

1. A straight line tangent to the 
Equator 

2. A curved line as p^irt of a, 
great circle 

3. A complete circle passing 
through both poles 

4. A rhtunb line parallel to any 
meridian 



6-43 




6-44. 



tg^pe 6£ tearing indict thi^ 
between to ; 

«» • object and the ship • s head? 

''2v.'iUighetic . ' ^ '' . • . 
;3,.;;.Relative • 
• 4 :Geogreiphic,;/:;^ 

Wiat Is the reciprocal of 330®? 
Iw •120'* r f 

2; 130* ' 
,3. 140^ 
4. 150* 



mm 



1^1 



ic02ri*ectly defines the term 

:-fJbi&iAir?.:.:' V,:' 

i; Nautical miles 
2^ Stalnite miles 

3. Itatutical.miles per hour 

4. Statute miles p^ hour 



^6-39. Htoir many degrees are there between 
•/ vOach of the old style compass 

^^:-:\M-;:;pointB7^' ■ . ' 

■^2. ^d^-l/4••■•r 

^-■^;^^:./.;4v^36i^•■.o \ ' , 

6-^0« Hdw many figures are used to 
V express courses azid bearinqs? 

'..■■'CI. One ■ 

-2.-. .TWO 
. -^v Three ■ . 
.:.4. Pour ■ " 

6-41 ; When taking a bearing you would 

ndrmally read it no closer than • 

1. 1/2 0th of a degree 

2. 1/4 th of a degreie 

3. 1/2 of , a degree 

4. 1 degree, 

6-42. True direction in the Navy is 
expressed in 

1. degrees, measured clockwise 
from true, north 

2. degrees, measured counterclock- 
wise from, true north 

3. points, measured clockwise from 
true north 

4. points, measured counterclock-. 
wire from true north 




Figure 6A 

0 Refer to figure 6-A for items 6-45 
and 6-46. Your ship is on a head- 
ing of 315® true and point (x) is 090*» 
relative from you. — 



6-45, 



6-46, 



What is the true bearing of Y5ci ? 

1. 045» ^ W 

2. 090« 
3,. 270** 
,4. 315** 

How might a lookout report the 
location of (x) ? 
1. "On the 8tarjfcx>ard bow" 
"On the starboard beam" 

3. "On the port beam". 

4. "On the poifc bow" 
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^m ^w^,>-..v.;■:.■■,;,:,.,.,..: 



?|^:^'vKypii'^^ ■■ 6-55.- 

sheet 



6-54 .'vM^c^^ the most 

■ ■ i':.. . :':/v'^ccurisite?\ : V • ■ 
^ , 1. ElMtrou 
■ : . ■ 2..^Pitbtstatlc ■. ■ ' • J 

3. Blectroicechanical 
.4> ; 'Speedometer ' 



" ''"p^^^^ : siM^'t; ' or chart 

if|jjS'^48:X'^<lto instrtonent is. used ; for, 
.lineasurlng ; chart' distances?^ 

|^i^^;"V'V!i-^:l---Hpe^ plotter, 
i^v^l^-.,-^'- ^^Z^ ^Paral 
|^^^p^;V^^■•;3• ; Protractors 



^ • f -49. Which of the following best des- 
V dead-rreclconing .(PR) posi- 

..•■•,,,tion? , • 

fp;^;l\;^: ' 1 . Exact position of shdlp 
|; ; ' 2. Accurate to one-half mile 
1;?;^: > 3. position 

|ff5v\.v;:«':/4. ■ 

50 • What are the ; minimun plotting 
; / irequirements for a fix? 
. . 1; A line of position . 

;.-^-'':;-''Z.J;:Three': lijieB of position 
^, 3^^ lines of position 

4 : NiVo intersecting lines of posi- 

■ tion:-"' 

'51. Several ^forces act to set a ship 
: off i,t8 DR track. The direction 

in which these forcets act is called 
• 1. set 

2., drift 
; 3. doppler 
4. trace interval 



6-52. Which of the following types of 
^ . underwater logs are used on Navy 
ships? 

1. Pitotfltatitj 

2. Electromechanical 

3. ?5^4ctrcmagrietic 

4. All the above 

6-53. Why is the rodmeter of the speed 

.indicating log housed in the shiift 
wh^n a ship enters -shallow water? 

1. /To maintain watertight integrity 

2. To obtain more accurate readings 
3 ; To comply with security regula- 
tions - 

4. To protect the sword from injury 



What speed is measured by a log? 
1.. Actual speed oyer the ground 
2 • Speed through the water 

3 . Speed of drift in knots 

4. Speed in miles per hour 



6-56. Which of the following is a method 
of determining position and direct- 
> ing the movement of a vessel by 
reference to landmarks r naviga- 
tional aids, or soundings? 
1 • Dead reckoning 

2. Piloting 

3. Running fixes : 

4. All the above 

6-57. What do lines of position consist 
of? 

1 • Range 

2. Bearings 

3. Distance arcs 

4. All the above • , 

6-58. A nonmagnetic metal ring equipped 
with> sighting devices and fitted 
over a gyro repeater is called a 

1. synchronous alidade 

2. telescopic alidade 

3. bearing circ^le 

4. stadimeter . 

6-59. What is meant when a ship is 
said to be "on the range ••? 

1. Two special landmarks are 
observcsd in line 

2. The ship is at the intersection 
of tvo distance arcs 

3. iiadai: nnges are being used 

4. TK-i ship is running a calibra- 
tion, range ^ 

6-60. How do you convert a relative 

bearing of a landmark to a true 
bearing? 

1. Subtract ship's true heading' 

2. Add gyro erf or 

3. Subtract gyro error 

4. Add ship's true heading 
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6r62. 



a bearing ■ 
°?-^"?^'^®8ta:ial object, from 
; whieh;.p6int ;and i 

; I. F^om the ship/ in. a reciprocal 
. airection 

in the direction 

or the landinark 

3. Prom. the in a recipro- 
cal direction - I ^ 

4. From;^ landmark, fn the direc- 
tion of the bearing 

, . What a circulM^ of posi- 

^ ^pse^radius is the distance' 

from a landmark to the observer? 
A tangent bearing 
.2. A distance arc 
3. A tangent arc 
\, 4 . A remge • ■ ' ■ ' ' 

^ 6-63. Which of the following is used to 
^easure distances from your ship 
to others in a formation?. 

1. Alidade ' . 

2. Sextant " 

3. Stadimeter 

4 . Synchronous al idade 

■ • ti 

6-64. Where is the permanent record of 
a piloting track normally kept? 

1. On an overlay sheet 

2. On a plotting sheet 

3. In a Bearing Record Book 
4 .:. On a chart 

6«'65. Which of the following plotting 

symbols indicates a. dead-reckoned 
position? 

1. 0 

2. A 

3. /T^ 

6-66. What ao vou do when three lines of 
positic.. intersect to fom a small 
triangj.*. 

1... Take naw bearings 

n^J^K^^? " intersection 
tioj ^^^^^ 

n^^^l^K^^! .^" intersect ion 

of the first two lines of 
poBition 

^i^' at the center of 
the triangle 



6-67, Which of the fbllowAng methods of 
fixing a ship's position is the 
most accurate? 

1. Taking a range and bearing to 
a single object 

2. Establishing intersecting lines 
of position with bearings of 
two or more objects 

3 . Taking horizontal sextant 

angles between three fixed 
objects 

S 4, Taking successive bearings of 
a single fixed object 

6-63^. What instrument is used to plbt a 
position obtained by horizontal 
^sextant angles? 
!• Dead-reckoning tracer 

2. Dividers 

3. Parallel rulers 

4. Three-arm protractor ' 

6-69. The intersection of a line of 
/ position obtained from a bearing 
with, an advanced line of position 
IS called a (nj 

estimated position 
approximate fix 
estimated fix 
running fix 

Locating the position of a ship bv 
means of bow. and beam bearings 
results in, what type of fix? 

1. A rianning fix 

2. A simultaneous fix 

3. A DR position 

4 . An estimatecj position 



1. 

. 

3. 
4, 



6-70, 



6-71, 



6-72. 



Wiich of the following devices is 
the most accurate for obtaining 
soundings in shallow depths? 

1. Sounding machine 

2. Hand lead 

3. Fathometer 

4. Pit log 

depth sounder sends a signal to 
the ocean flpor which bounces off 
the floor end returns to the ship. 
How deep is the water if the 
signal returns to the ship 1 
second after transmission? 

1. 1200 ft 

2. 2400 ft 

3. 4800 ft 

4. 9600 ft 
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'^wjeoLmxcing the 
. . vol^ge rb^ power ^ 

rS-ri"-^.:-^^^^^^^ ■ u/.^- i-^':^ r .. . < , 

a' - aoiinding ■ 
^■^:-;^S;i-on.<t^ OV66O: scaled and' the 

^JSpV ^l/3v t while the* stylus 

JiVS ^ ' travels from 0 to eoOO-fathoms 
> ■ : 4.. number of flashes per minute 



6^Si Wiich^^ is h6t ; 

required to i^^^^ oh each 

^ V iWfW rollVbf AN/DQN-1 recording 
■■■ -.paper? ' 

1> Ship's i.^me , ; 
; 2v trime zom . 
* ^ 3. A N/UU>j operator's ndme 
■ 4, Date : V- 
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p^pty-v>.?v?^S:^r^ with 



7-5, 



7-6. 




- t::;?iS^^|5M??1^ to obtain 

-^^i^!^ ■ him- T 

j^l^^vS^li^ • vtake -a ' ^ 

i^tlkjiJ^ navigation 7 

by itte^^dif ferehce in " 
^v-^stqce^^ pair ^ of ' "trans- ' 

timcfi^^ pair of ' 

Vt^caxis^ 

frequency 6f ■ a pair of trans- 
i^tted; signals - 

beiuring of :X of transmitted 
signals? : :v 

many loran transmitting' sta- 

-ir-f ^f^^^®^®®^*^ to determine a 
six^gle Ibran line of position? 
IV 0ne 
2; 

4. ^ 



7-7-. 




7-8. 



7-9. 



A line, connecting the loran master 
"^^^1?^? stations is known as the 
1* aelay line 

2, baiaciiihe ^ 

3. baseline extension 
4 • reference lii\e 



How is the navigator warned that 
loran signals are uhrelieible? ^ 

1. A panel light glows red 

2. The signals regularly shift to* 
the right and baclc 

3 . There is a loud hum in the '" 
receiver 

4. The master station transmits a 
coded signaL ' 

Assume you are navigating by the 
groundwaves (Tg) transmitted by. 
loran-A during daylight hours . 
What is the maximum range at which 
you can eacpect: to obtain a fix? 

1. 100 to 200 nautical miles 

2. 400 to 5.00 nautical miles 

3. 700 to 840 nautical miles 

4 .V 1300 to 1400 nautical, miles 

lladib waves that travel along the ' 
^Earth's surface are known as 
1. skipwaves 
j2. skywaves 

3. groundwaves 

4. ' reflection waves 

Radio waves that travel toward 
outer space arid then are reflected 
back to the Earth by the atmosphere 
are known as - . 

1. spacewayes 

2. skywaves 

3. reflection waves \ 

4 . jskipwaves 

Time differences of master and 
secondary loran stations a^e 
XT'va^ured in what increments? ' 

1. I!inutes. 

2. Microminutes 

3. Microseconds 

4. Seconds 
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7-16. 



s^ength 

cdhditlons 




xrciferaf the 

^l^-l^iiri^^^ the notation 

&i > ; i'^Ts* iji ; the r<5cord of a ioran 



7-17. 



: i;, iO^ ; wias. unsatisfactory 

:2V;; Wi€f^:r ob:tained with 



7-18, 



Jr. 



•;3; The reading; was. inade with 

; blinking': signals 
, 4 . The- recorded time of the read- 
; ing 

What should you do if you obtain 
a lorah reading ah are no 

lines -plotted on your chart for 

_:.-'tAat;.rate^^ ' l 

i on a 

v;i:/di^ 

r-2.;;-XUa^^ to check the 

■^:''e^5^£l:p^ 

3y- Consult Pub. NOV 221 for- infor-. 

the uhplotted rate 

^,;4j,,.:;Heport to the 

: Xearning Recognize 
: capabilities ^^^^^ . 
pf :^ra^dar: is ^ nanrigatiohai aid , 



14; U^at 1 radar infor- 

: .niati^ establish a 

::^:ir^ar: tix:7.>-^-. 

■ lihv and one rcuige 

-3. and one 

rai^gis^^^ t 
:4:« One bearing auid one grange to a 
^ single object ' ' 



which of the following methods of 

obtaining a radar fix is most 
., acciirate? .-^^ - • j'"" '' ' 

1 . Croisd bearings . ' 

2. Tanbrent bearings ■ * 

3.. Two or more ranges . 
: ^. Range and bearings of a single 
object • 

' * f ■ * . ■ ■ V * . . . ■ • . 

Which of the following objects 
will' give the most accurate radar 
fix if a center, bearing' and a 
range are used?^ . 
1.. Large island^ 
2. pistant mountain » . 
-3. Straight shoreline I ' . r- 

.4. Smair isolate^ rock 

A radar fix is obtained by tan- 
gent bearing? and ue range to a 
single object. Whe^e iis the fix' 
located? . ' 

1. At the intersecticip of the 
bearing lines 

At the intersection V>f the 
range line, arid one betaring 
line 

On the measured range knd half- 
way between ''the bear ing\ lines 
In the middle of the triangle 
formed by the range line and . 
the. bearing lines 



7-19. 



2. 



4. 



In pilot ii>g by radar, what com- 
pensation is applied to tangent 
bearings to allow for beam width? 
1. Right and left tangent bear- 
ings are decreased by half the 
beam width 
'2. Right arid left tangent bear- 
ings are increased by half the 
beam width. 
3. Right tah^ent bearings are 
decreased, and left tangent 
bearings are increased by half 
the b-^am width 
4 • Right ;tang'int b^aarings "are 
increased and left tangent, 
bearings are decreased by half 
the beam width 



7-*I5V What; feature of the PPI scope 
/paroyi^es for the most exact 
: ; de:b^rmination of range? 
f^y^'- V 1 • Electroriic cursor 

:/'^V^v_'. ■ -2V; Range crings- 
'• - ' 3 .■ Rancfe strobe 
.4. Hairline cursor 
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7-2 0, 



7-21. 



7-22. 



7-23. 



7-2|. 



7-25. 



Assume that you are navigating 
into a harbor at "night. You. have 
the. following points on radar: 

A. channel buoy #1 . 

B. a sandy beach cove 

C. a. lighthouse on a point of land. 
.• D. a large isleuid, and 

ai small isolated rock 
Which of the points listed would 
^ provide .the most reliable naviga- 
tional information? . _ 

1. A and B 

2. B and E 

3. C and E 

4 . -D and A 

^he minimum difference iri bearing 
wheriaToy two objects a,t the same " 
range can be discerned on a radar- 
scope is called bearing xesolu- 
tion.* 

Bearing resolution can sometimes 
be improved by increasing the 
radar receiver gain. 

The. ability of radar to distin- 
guish two targets on the same 
bearing is called 
1.. pulse width resolution 
2.. beam width resolution 

3. bearing resolution 

4. range resolution . 



Learning Objective:. Describe 
basic concepts of satellite 
navigation system. 



7^26, 



7'=^27. 



7-28. 



7-29. 



7-30. 



Doppler effiBct is demonstrated by 
the fact that the pitch of a train 
whistle will . a 

increase, decrease 
as the train approaches and 

— . after the 

increase,- decrease 
train passes.* 

1. (a) increase; 

2. (a) decrease; 

3. (a) increase; 
.4. (a) decrease; 



^-31. 



(b) 
(b) 
(b) 
(b) 



increase 
decrease 
decrease 
increase 



7-32. 



When may a fix be •obtained utiliz- 
ing satellite information? 

1. * Nighttime only 

2. Daytime only 

3. At any time during a satellite 
pass 

4 . At. any time 



7-33, 



The satellites of the navigational' 
satellite system receive correc- 
tive orbital data from the 

1. tracking station 

2 . computing center 

3. injection station 

4. shipboard navigational 
equipment 

How many times daily is correc- 
tive data sent to orbiting • / 
satellites? 
1.5 times daily 

2. 4 times daily . 

3. 3 timrs daily 

4 . 2 times daily 

Which of the following, derives 
its high accuracy from time dif- 
ference measurements of the 
pulsed signals, and the inherent ' 
stability of LP propagation? 

1. Loran-A 

2. Satellite navigation, system 

3. Radar 

4 . Loran-C 

Who is responsible for the opera- 
tion of loran-C stations? 

1. U.S. Navy 

2. Defense Mapping Agency 

3. U.S. Coast Guard . 

- 4. U.S. Coast and Geodetic Survey 

Which of the following is the 
, center frequency. of the loran-C 

system?. - 

1. 85 kHz 
■ 2. 90 kHz 
.3. 9S kHz 

4. 100 kHz 

Loran-C chains. are comprised of 
a master transmitting station; 
two or more- secondary transmitting 
stations; and, if necessary, 
systems area monitor (SAMS) 
. stations. 

Which of the following designa- 
tions indicate a, loran-C 
secondary station? 

1. W 

2. x 

3. Y 

4. All the above 

Which of the master station's " 
pulses is used for visual 
identification? 

1. 6th pulse 

2. 7th pulse 

3. 8th pulse ; 

4 . 9th pulse 
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"^IS^^jSii^^ .to 



|0ri^36;^ - ; length, irv nautical 

^'SA'i^ii^ r a representative base- 

j^^f/V >' iixie iii^^t^ system?' 

2. 5000 ' 

3. 4000 

4. BOObv 



I to '2 xiautlcal miles; 



r39. 



['/-■••^Vl'-: 

ii 



pmiega is a^^rV^ cohtinuous*wave, 
timcf-^shared radio navigation 
system with air statl 
mlttiing at ' th fre^encies 

and^itt:^^^ 

;^jwlwit^:;v^ start of lOr- 

^sie^biibd oibi^a station cycle 

iv;^;6^ time) 
■■'^2;i;"^,25r;(?bne^ 

*-3^>.OTC (cbbrdlnated ixxilversal 

JtochTq^;^:^^ transmissions 

^duriji^ ft±ie ' Ifl-sec of 
tflmiEK^ the ccxnplete sequence 

of ;;Bicni^ as \ 

■■i^:wbmega;run^- ■ ' 

^•2^r':tijfie'' phase 

;3^v baseline 

.4 tioie^segme^nt ^ 



;:#v:SelTOt^[f r<»^.to^ alst'-'bolbw ■ tha . 
; : ^ : : equipnw^ \ '■ ^ 

desprlptibns ll8.ted in item 7-40 
through 7-45. 

'. '^A'. :SINS- ' ^ ■ 
B.IIAVDAC 
. C« Shbrian 

D. St&r Tracker V * 
-E; Cbnsol 

"P; :.Decca'' 



.7-40. 



7-4r. 



7-42 • 



7-43. 



7-44. 



A navigational system similar >i:o 
lorah' that measures, phase diffe^-^ 
enced rather . them tlmd differences 
of the transmitted signals. 
1, C ; 
, 2. D 
■3> E^' 
.4. F. 

A system in which a series of 
dot55 and dashes are transmitted 
which asre used to establish a fix. 



1. 
2. 
3. 
4. 



Geographically fixed trantri:^ .two 
emit navigational signals wren 
heyed by own ahip ' s radar sigrr . 

1. B / . 

2. -C ' 

3. D 

4. E . 

An optical telescope containing: 
radio or infrared sensitive cci'i-- 
ponents that calculate altitude 
and azimuth data. 

1. A. .■ . 

2. B 

3. C 
4- D 

A self-contained siydtem( that pro- 
vides a concinucus, computed DR 
position displaj^. 

1. A 

2. B 

3. D 

4. E 



7-45. A memor^ ank of :.;ccurat3 ...r^viga- 



tional 

1. B : 

2. C 

3. E 

4. P 
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- : Of a c^Iagtlal^b decli- 
nutiori Is 20«S?- 

'1, 20^: : : 
: ■■2^■:^ 10^: .■ . •■ . ' . ■ 
.^:3.i iiao, ° - ■ 

7-53 . ^ In which or 

^ : : Qa^ions CiBm decline tion of any 

2;-Nautioaiy:jyjnM 

3.,,Pub.,>Nd,. v229'. ■ ■^^z ' : -.^l; 
\ All" the :^bbve: . 




W^^P^ is 

W^fiM^f"^^^'^^ how- 

•■;;;-4.Y;spi^^ 

- ?^ a horizontal 

^^^S?^:^^^:'^^ coordinates 

1 objects on the 

:;^;^el©st±a2:^ sphere?.' • . . - ■ 

i-^-2;';'I«in^ 

ixanie of a. vertical 
i» systm of coordinated 
i tised iri locating objects oh the 

celestial sphere? - 
; K Latitude • 
2* longitude 
^. Parallels 
; 4, drreenwich houi: angle 

As a celestial body moves west- 

- ward ^ the value of its GHA. will 
. Xi increase to 360^ 

2. decrease to > 
I* increase to 180? and then 

decrease 
4. renain approximateiy constant 

?-51. What is, the celestial reference 
point uised to calculate sidereal 
hour angle? 
. 1' 'Vernal equinox 
■ 2. *'^on J 

3 . Sun 

4. Autumnal equinox 



7-50. 



ISA. 



Learning Objective ; Id antf f y 
the time diagram and its uses 
in solving navigational 
problems. 




Figure 7A.--A time diagram 

a 

Itians 7-54 through 7-59 refer to 
time diagram in figure 7A. 

Whei) usint. the time diagram in 
figure 7a, ctte observer is 
assumed to be located outside the 
celestial sphere and at a point 
over - ^ 

1. the sphere's North Pole 

2. the sphere's South Pole 

3. Greenwich, England 

4. the first point of Aries 
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i3J^» 

^I^SjSS^r;;;^^^ GHIK of 

0';-^'-':y ::ihB- star?'. ^ ■ ' • 

2, .IBS** ^ ' ^ 

. •• • ^ • • ■■ / 

l^jT^sa, )^ I,HA of a star if the 

■ ^ the observer is 35®W 

:Vv and the GHA of the sf;iir is 226®? 

ft:" -^'1. 105* ^ ^ 

V - " 2. IBS? 

'^i , . .■■■'3. 220^ ■ ■ . . ' 

SifSv 4. .255*. " ■■ - 



7--62, ^1^^ ii west of 

: the celeistial meridljan (m) "of the. 
observer/ the meridian angle (t) 
' ^of tl;f0 body 4 s eqiiall to 
1 . the GHA of ' the body * 
2 , the LHA of the body 

3, 360'' minus the of the body 

4, 360® minus the GHA of the body 

Learning Objective: Explain . . 
basic celestial navioational • 
terms. (This objective con- 
. tinued in assignment 8.) 

7-63. What are the minimum plotting 

requirements for a celestial fix? 
1. A celestial line of position 
that intersects a be?iring 
-"2,. 5?wo intersecting celestial 
lines of position 

3. A course line intersected by v, 
a celestial line of position 

4. Two intersecting a:?imuth ,lines 



My 



]Nhat is the appr ixiinate . angle of 
the star £ihown in. figure .7A? 

1, 90*tt ':■ 

2, 90«E . • 

3, 135®W 
4;.135®B 



Laming Ui) jective : Identify 
XiHA of a celestial body. 



Wlv^t is the GHA of a celestial 

bcdy.if its SHA is 100^ and the 

GHA of the vernal equinox is 20*>? 

U 20* . - 

2. 80* 

i. 100^ 

4. 120* , 

How i& the LHA.of a celestial 
body measured? 

1. Westward or eastward from the 
local celestial meridian (M)'' 

2. Westward or eastward from the 
hour Oircleof the body 

3. Westward from the local celes- 
tial meridian (H) 

4. Westward from the hour circle 
of the body 




OBSERVER 



Figure 7B.-— Navigating by a star 

^ Items 7-64 through 7-68 refer to 
. figure 7B. - 

7-64. What angle in figure 7B represents 
the altitude of the star A? 

1. a 

2. b 

3. c 

^4. d . 
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7-68. 




.v: V ^^^^^^^^ . ,, 



W»at is th» altitude of a celes- 
tial body whan viewed 'from a 
Bp.lnt located .5400 nautical miles 
frcan the GP of the body? 

2, 36' ■ ■ • - . 

3-. 54:<» ■ ■ ■ , 

4. 90' ■ 



7-69. 



7-70. 

I 



tude f or taie «tar at a in 

V;flgure;,7B?/:;,;.: : ' 

le . A ;clrcla with radius A to GP, 

origin at ;gp 
.2. A circle with radius GP to 

observ^rr origin at GP 
3e A circle !id;tli ra^^ 

observer , ori^^n^ at O 
4. A circle witOi radius A t> GP, 
•■ ■origin at ■:^;/r:v- ' ' • . 

Mthpugh a^Xihe 'df^^F^ (liOP)- 
is piotteA as a straight line , i 
■ represents All arc of 

-1/ the Eq^a;tor \ ' . 

2. circle of equal altitude 

3. a great circle 

4. a meridian 

In what publication will you find 
precoiH)uted altitude and azimuth 
angles of navigational heavenly 
bodies? 

1. Pub. No. 249 

2. Nautical Almanac 

3. Pub.\No. 229 iK 

4. Pub. No. 9 I . / 
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Assignment 8^ 



:iBiBttiai;Naviq^tion. (con ; .Tide and Currents 



L*WCttobk^ Pages 182-208 



PSS^^r/^'-.;.. V.:-.;: \ -', „ ^ ■ , / — —. — ^ 

Learningv- Ob j ective . ( continued) 
celestial riavi- 

||v-;'.:;;' :gati<Mial ' tei^ 




CIRCLE Of EQUAL , 
OBSERVED ALTITUDE 



rJ?igyire 8A.— Celestial line of position 
:V A Items 8*-l thru 8-4 refer . to figure 

fp^. - • ' - \ : 

^^'8.-1-^ What is represented by the line VZ? 
, !• Zenith distance 

2. Obiserved azimuth 

3. ; Altitude intercept 

4. Line of position 



8-3. What rdie is the LOP? 

; 1. zwv/ 

3, WZV. 

■ ■^■■4,...XZY ■ \ : ■ : 

.8-4, Whicj> of the following relationships 
^j.:;. . is true of the observe^ and computed 
ialtitudes obtained ih the situation? 
'1. Ho was less than He 
^2, .Ho was greater than He 

3, Ho was equa^v to He 

4, Ho could ija<;B been either greater 
of le^s,^ th^ He 



^8 



What ^s represented by the line VZW? 

*he LOP 
2, Azimuth line 
3 p Observed. altitude , 
4, Altitude intercept 



What>^doe^ the altitude intercept 
^.repr;esent When a lin6 of position 
[•is>^^at:;^lished;l)y the oL^er/ation . 
of . -a ' ^ar?- • ./'•'' « - / ' 
■ 1/ ^Dist'ancej. rim' ty^ shif between 

twdk;ob9i^pj^ations , • / 
. 2. Distariib I5tetween the ship's • 
positiipn at the time of the 
observation and ah assumed 
position Along the azimuth line 
3. Difference in the altitude of 

the star at different times 
4y Point of intersection of two 
circles of equal altitude 

Whc.c is another term for height of 
eye?. 

1. Parallcuc 

2. Refraction 

3. Semidiameter 

4. Dip 



8-7. Which of the following corrections . 
are always subtracted from sextant 
readings? ^ 
!• Refraction and dip only 

2. Refraction and semidiameter only 

3. Dip 2uid semidiameter only 

4. Refraction, dip, and semidiameter 



8-6, 
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^r)u<:iS:i^^ the 



8-13. 




*?u*iiiUa ^ for the 

Ji^^^ct^foi^ a heairenly boOy as 

ml^^i^Mi' ";:^^i»tti^^s.^sur;f ace ,ana rbm : the- 



Si- 

tar 



2 w ; ai>par^n1: ^ of the 

^i3^t^ center 

/• celestial .bodies 
■ 4 . Visiijle^: horizon at the :^ur f ace 
and viisible .horizotf at the 

8-10 ; ; riow is, semidiameiter corre<5tion 
applied to a siBxtant altitude? 
: 1. Always- addend 
2/ i;.j^ways; sxabtx^^^^ 

::?r^^^!?<^ed to of the lowet 

:^ v>; linibr si^^ from ,a reading 

f *^f??f^ t^o av reading of the upper, 
iliabr si^^ from a reading' 



Latitude templates contain altitude ' 
and azimutii curves for determining^ 
.the approximate altitudes and 
azimuths of celestial body; 

;The arrow on the latitude template 
/that you secure on the star base 

of a star finder should be pointed 

toward the V 

1. local hour angle of Aries 

2. Greenwich hour angle of the 
star whose altitude and azimuth 
you want to determine 

3. meridian angle of the star 

whose altitude, and azimuth you 
want to determine 

4. sidereal hour angle of the \ 
^tjar whose altitude and azimuth > 
you want to <letermine 



I Learning Ob j Active : Identify 
i varipus stars and celestial 
•V,' bodies. ^ . 



8-11.' If a navigator is not familiar 

\witJi navigiatibnal stars by sight, 
which of the following aids can 
he use to locate and identify the 
s^tars by which he wishes to 
■ .establish one or more lines of 
position (LOP)? 
Pub No. 214 

2. \ Star finder {2102D) ' 

3. Pub No. 216 

'4. The American Nautical Almanac 

8-12. How many latitude degree intervals 
are there bjatWieen each latitude 
template? \ 

1. '5*^ \ . 

2. 10** ^ 

3. ^ 15*> 



4. 20* 



380 



52 



ERIC 



^i^^y^^ijijs^^ -describe ■ ' 



I 




Figure 8B . —Marine sextant . 

Items 8-15 thru 8-2p refer to 
fjigvire 8B, 

What is the porincipal fu^ of 
a sextant in navigation? / ' ' 
i* Measuring the an^i^ between a 
heavenly body and /the' visible 

;:-';:;:horizon-, ■ •..'/■,' Vv^^^- 
2. Measuring ranges |/to. othr^r -^shpL'ji^^ 1; 
3» Determining the true bear jbigfl|^-0.4^^^ 

of navigational /kids. y^'^<^M^'■ 
4i beterroihing the /coiiipses ofytiie 
ships ; ; / ^-,y>-' ,-.f 



8^16* What part of the Sextant is' 
•r. , parallel to the JS<^v^^^ion glass when 
: , the index m'af1c-'i^^aM:^ero ana 
V there is no inSfex aaSSfection? 



1. 

2r. 
..3..; 
4. 



0 
V 
X 

y 



6-17, 



The index arm of the sextant pivots 
' about the exact center of curvature 

of the part of sextant marked 

1. U . • 
,2, W 

3. X 

4. y ' r 



8-1 8 •What part of the sextant is the 
^horizon glass? 

■2v y ■ . • ■ . . ' 

3. W ' . ' • '-v • 

■ ' 4-; y - ' -A, • 

. 8-19. How many degrees is the sextant 
index arm moved by one complete 
rc\ ition of' the nddrometer drum? 
1. 1« 

• • 2. ■. 2° 

: 3. 5« • ^ • . 

,4. 10° ; 

8-20. The micrometer druid of the sextant 
is graduated in . 
1. seconds from 0 to 60 
. 2. minutes from 0 to 60 
. ,3. half seconds from 0 to 180^ 
. 4. half seconds from 0 to 20 

8-21. When you are observing tlie Sun, 
what is^ the next step to carry 
out after you have trained the 
line of sight on the point of the 
horizon just below the Sun? 

1. Raise the sextant until the 
line of sight touches the 
lower limb of the Sun 

2. Swing the arc; about the line 
of sight 

. 3. Move the index arm until the * 
Sun appears in the mirror 
4 . Move the micrometer drum to 
bring £he direct and the 
reflected horizons in line » 

8-22. When the. sextant is used to take 
a Sun sight; the reflected: image 
the Sun is adjusted until the 
. lower, limb of the Sun touches 

the horizon o ' : 
upp^r IJimb of,the Sun touches,^ 
the horizbn • 

3. horizon bisects the images 

4. Aiinage touches the dividing 
^--^line of the horizon glass 

What is the purpose of swinging 
the arc in an observation of the 
Sun? ^ 

1. To minimize parallax 

2. To minimize s&nidiameter error 

3. To ensure that the lower limb 
of the Sun is tangent to the 
horizon 

4. To ensure that the reading 
taken is from the point of the 
horizon directly below the Sun 



2. 
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the mirroi: 



following cleaning 
J: • * ^^nts ::is used to clean the limb 
^ ; : : ancl -1^^ sextant? ^ 



8-31. 



0 j ;iie«nihg"j^ Using 
r 'thergiyen' i^^ 

the appropriate publications , 

8-27. vwhicli of the .following symbols 
reptesents the altitude of a 
celestial body read directly 

. ' ^ from the sextant? 

■ ■ "l.-'-HS ■ ;:■ ' • ■■ 

^ - 2. Ho 

^ 3* He 



4. t 



\ 



8-28 



What valueis must bfe known to use 
.Pub No. 229 in finding the com- 
puted altitude and azimuth of a 
celestial body? 

1. Latitude, declination, and 
local hour cuigle 

2. Latitude, longitude, and 
declination only 
Latitude, longitude, and local 
hour etngle 

Latitude, longitude, declination, 
and local hour angle 



^•29r .Wiy dp you have to 

tb work a; sight problem for a ■ 
; celestial body? : 

1. To find «ie SHA of that * 

: ;celcstiaX bo4y ... 

2. To fihd the GHA of^^to^^ 
^ point of Aries : 

.3. To find dis^clihation V • 
,f-; To find computed a^^ 

8r3Q. If your longitude is 93«W and'the 
GHA of the celestial body you are 
sighting on is 108« > what, is the 
, : LHiV for that biody? ^ ' v * 

: 1>15^B - ■ : V 

2.; 15^ ^ ■ « .'. 

4,: 54^»y . , 

What longitude should you use for 
an AP when Pub No. 229 is used to 
determiM.J an LOP? , 
1. Lohgfcude corresponding to LAT 
Longitude corresponding to ZT * 
Longftude Computed from the 
actual DR . posi^tion 
4. Longitude closes.t, to the DR 
longitude that will give an 
LHA in whole degrees 

8-32f. What is the .minimum number of 

volumes of PtSb :No. 229 that the 
navigator must have to be fully 
prepared. to compute star altitudes 
from any position on either side 
of the equator?' . - 

1. Four 

2. Five 

3. Six; 

' 4 . Seven 

NOTE: Before answering items 8-33 thr^i- 
8-44,, carefully review pages 189 thru 
192 of your testbook, and figures 8C 
thru 8G. . 



2. 
3. 



3. 
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ALTITUDE CORRECTION tABLESl^^-90^-SUN, STARS, PLANETS 

OCTw-MAIL SUN APR,-5EPT, || STARS ANdVlANETS || d5 



App, Lower Upper 
Ait limb limb 



|:g+io-9-..M 

10 3,+" ' 

11 oi+"-4-":» 

„ +ii-5-an.. 

» 55 1" '""" 
13 35t"'3-"' 

13 set" '*-'' 

i4i8+"-5-'»' 

14 42+"*-"-^ 

15 32 t "-8-» ' 

15 59t" '-"'' 

16 ^8t'3°-"' 
i6 59 + '3'-.»» 

iTiit'S^'-"- 
i8 42l:'3'»-"» 

+13-8-..-5 

22 26t'3'— " 

^^^ + I4i-.«a 
^ +.14-2-.... 

26 36 + '4-3-.l.o 

27 52 

.30 46t"**'-"-' 
32 26l:^47-..7 6 

^4 ,^ + '4-8-. 7 5 

It- +^*9-n:4 

38 36 + '5 °- >7-3 

41 o8l:'5'-"' 
+15-2,-. 7-. 

47ioi'5-3-"» 
50 461: '^-J--* ' 

-^^^ + 15-6 -.67 
g 3 + 15-7-.6 6 

^ ^ +15-8-16, 
I— 164 

+ l6'0- i6-3 



App. Lower Upper 
AI t; Limb limb 



70 12 
76 26 

.83 05; 



95?t-« 
10 if 

i0 27t"-9 
10 40+" ° 
10 54^'**'- 
iioSl:"'- 

12 28i:"T 

12 46t"-8- 

13 

'3 45-ri; 

i:s:-3- 
5'*:;2:r 

'5 46 + " 
i6 I4t" r 

16 44t""- 

17 ist"'- 

18 24T 3 ' 

19 o7 + '3-2- 

20 i5t'3-4- 

21 i?1:'3-5- 

22 oot'3 «- 
-.2 54 + '3-7- 

23 51T 

30 ssi:"*'3- 

33 ^91,^6- 
37 S^'^ '- 



42 J 1 

45 31 
48 55 
52 44 
57 02 
61 51 
67 17 



+ 14-9- 
+ 15-0- 
+ 151- 
+ 15-2- 
+ 15-3-' 
+ 15-4 
+ 15-5 



8lt?-5«- 
90 



— ara 

— ai-i 

— aip 

— ap- 9 
-ap-t 

-ap-7 
-ap-6' 
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55 



383 




4 

:7 



;i 



CMHLT, 

::. M 

M 09 
O 10 
N U 



ARIES 



12 

a 

Y M 
15 
U 

•.••.17 

U 
19 

S 

22 

^ 



3S4S« 

: f ^373 

24 39.T 
^ 3f 42^ 

rt:47^ 

•4 49J 

:99 5?J> 
U4S4;4 
129 96.9 

lid 014 

190 OM 

105 09Jf 
220 11.7 
235 

250 164 
245 m 
200 21J 
295 24.fr 
310 2iJ5 
325 20.9 



Dm. 



J4C 31.4 
355 33.9 

QSr25 30J 
40 41 J 
55 43.7 
70 46i 
85 484 



06 

07 

0( 

I 

U 
12 
U 

li\ 
111 
16 
17 

?5 

UL 

20 
21 
22 
23 



109 J4.2 N 3 094 



204 38.0 
219 4tt 
234 454 
249 49,4 
264 53.2 



lOJi 
104 
lU 

m 

1^2 



279 57.0 % XUM 



295 00.0 
310 044 
325.084 
340I2.Z 
355 15.9 



13j 
UJ 
144 
14.9 
154 



10 mN 3 164 



25 234 
40 2 W 
5$3i.O' 
70 34.0 
85 304 



U4 

17a 

174 
10.2 

10.7 



100 42.4 N 3 Z9i 



115 46.1 
130 49.9 

;i45 53.7 
160 574 
176 01.2 



194 

203 
20.9 
21.4 
224 



j; 2, 3j(MQN., TUES;, WED.) o: 



MARS +0.2 



0>IA 

270 534'IUO 56i 
2US43 
300 554 
315 S64 
330 574 
345 50.4 

0 59:41120 5?.7 
16 00.4 
31 014 
46 02.4 
61 034 
76 044 



JUPITER -^2.4 



56.4 
56.7 
56.9 
57.2 
574 



57.9 
54.2 
58.4 
584 
58.9 

91 0541120 59:1 



106 064 
121 074: 
136 08.4 

151 094 
146(^104 



59.4 
594 
20 59.9 
7.1 00.1 
003 



18] U4N21 00^6 



m 04.9ll 3 224 



206 08.7 
221 1Z4 
23616.2 
2.S1 19.9 
266 23.7 



234 
234 
24a 

24.7' 
25.2 



281 274 N 3 254 



29631:1 



100 5J:.^i3U 34.9 



115 b).; 
130 564 
145-504 

161 oio 
176 234 
191 05.9 
206 00.4 

ni 104 

236 133 
251 154 
266 18.2 
281 20.7 
2H 23a 
311 254 
32628a 
341 30 J 
356 33.0 
11 354 
26 37.9 
41 404 
56 42.9 
71 453 
86 474 
101 503 
U6 52.? 
Ul 53.2 
U6 574 

ooa 

_//l77 024 
1$ 192 054 
19 20/ 074 
222 104 
237 12.4^ 

252 144 
267 174 
202 194 

297 223 
312 ^4.7 
327 27.2 



326 384 
341-423 
356 46.1 



263 
264 
274 
284 
284 



196 124 
211 U.1 
22jb H3 
241 

256 163 



008 
OLl 
OU 
.014 
01.8 



271 173KZ1 02.0 



28^183 
301 193 
XU 203 
331 213 
3% 223 



023 
02.5 
02.7 
034 
03.2 



11 494 N 3 29a 



26 534 
41 57.2 
57 OLO 
72 04.7 
07 08.4 



25.7 
30.2 
304 
3U 

"31.9 



102 12.i N 3 32.4 



117 15.S 
U2 194 
147 23.2 
162 26.9 
177 304 



334 
334 
34a 
34.7 
35.2 



192 343 N 3 354 



>07 384 
222 '4U 
237 454 
252 49.0 
267 52.7 



363 
364 
.374 
384 
384 



282 56.4 N 3 39a 



298 00.1 
3U 03.7 
328 074 
343 ILl 
358 14.7 



39.7 
40.2 
404 
414 

41,9 



U 18.4 N 3 424 



1 233 N21 034 
16^43 
31 253 
46-263 
61 273" 
76 284 



03.7 
03.9 
04.2 
04.4 
044 



91 294 N21 044 
106 304 
121 31.4 
136 32.4 
151 334 
166 344 ' 



05.1 
014 
016 
054 
06.1 



101 354JI21 063 



196 36.4 
211 374 
226 38.4 
241 394 
256 404 



064 
06.8 

07.0 
07.2 
074 



271 414 NZl 07.7 



286 424 
301 434 
3U 444 
331 454 
346 464 



07.9 
08.2 
014 
084 
019 



1 474 NZl 09a 



16 484 
31 494 
46 504 
61 514 
76 524 



093 
09.6 
094 
104 
103 



28 22.1 
43 23.7 
58 294 
73 334 
88 36.7 



43.1 
434 
44.2 
444 
453 



103 403 N 3 45.9 



1 17.7 



118 43.9 
U3 47.6 
148 51.2 
163 M4 
178 515 



464 
474 

nJ.l 
48.7 



91 534 NZl 104 



106 544 
121 554 
136 564- 
151 574 
166 584 



10.7 
ItO 
lU 
11.4 
lU 



181 594 N21 1L9 



197 004 
212 01.7 
227 02.7 
242 03.7 
257 04.7 



12.1 
123 
124 
12.8 
134 



GMji ^ p^t. 

316 SUN 7 504 
331 353 
346 374 
1 404 

16 43a 

31 45.6 

U M2 N 7 574 
61 504 
76 534 
91 564 
106 516 
122 012 
137 034 N 7 573 
152 064 
167 094 
182 lU 
197 }A2 
212 16.8 



574 
574 
574 
574 
57.7 



574 
574 
574 
574 
573 



572 
57.1 
57.1 
574 
574 

227 194 N 7 564 



242 224 
257 244 

272 27.2 
287 294 
302.32.4 



^64 
564 
56.7 
564 
564 



317 354 N 7 564 



332 374 
347 40.2 
2 424 
17 414 
.32 410 



564 
564 
563 
563 
562 



47 504 N 7 56a 



62 53.2 
77 554 
92 514 
108 014 
123 034 



56.1 
564 
554 
55.<^ 
554 



138 062 N 7 554 



153 018 
168 lt4 
183 144 
198 164 
213 192 



• 55.7 
554 
554 

55i 



02 



228 714 N 7 554 


243 244 


553 


258 274 


55.2 


273 29.7 


* 552 


288 323 


* 55.1 


303 34.9 


554 


318 374 N 7 554 


333 40.1 


544 


348 42.7 


544 


3 453 • 


• 544 


18 47.9 ^ 


.54.7 


33 504 


54.6 


48 53.1 N 7 544 


63 55.7 


544 


78 583 


544 


94 004 • 


• 544 


109 034 


543 


124 062 


54.2 


U9 018 N 7 542 


154 114 


. 54.1 


169 144 


544 


1S4 164 * 


- 54.0- 


199 19.2 


534 


214 214 


534 


229 244 N 7 534 


244 27.1 


53.7 


259 29.7 


534 


274 323 • 


• 534 


289 344 


534 


304 3r4 


534 



V 2.4 d 0.1 



SATURN +0^ 



' O.HA 



219 044 N2d 314 



234 074 
249 092 
264 113 
279 U4 
294 X5.7 



314 

•31.4 

^314 
3U' 



309 174 N20 313 



STARS 



Acomor 



324 204 
339 22.2 
354 244 
. 9 264 
24 284 



312 
312 

3ia 

314 
31.0 



39 3( ..'Nio 30.9 



304 
304 
304 
30.7 
317 



54 33.1 
69 353 
84 374 
99 39.6 
114 414 
129 444 N20 304 
144 462 . 304 
159 483 304 
174 504 •304 
189 52.7 304 
204 544 . 304 



219 57a ICO 393 



234 592 
250 014 
265 034 
280 054 
295 074 



303 
302 
30.2 
30.1 
30a 



AlNoIr 



Atria 
Avtor 



310 111 N20 304 



325 123 
340 115 
355 117 
10 184 
25 214 



304 
294 

294 

294 



40 N20 29.7 



55 25.4 
70 274 
85 29J 
100 314 
115 34a 



29.7 
294 
294 
294 
294 



130 363 N20 294 



145 315 
160 404 
175 424 
190 454 
:05 47J 



293 
293 
29.2 
292 
294 



220 494 N2P 29a 



^5 514 
250 53.7 
265 55.9 
200 511 

2?A 003 



.294 
294 
219 
284 
28.8 



311 02.4 N20 218 



326 044 
341 064 
356 094 
11 11.2 
26 133 



217 
20.7 
216 
. 284 
284 



41 115 N20 284 



56 17.7 
71 194 
66 22.1 
101 24.2 
116 264 



214 
284 
283 
213 
282 



131 216 N20 28.2 



146 304 
161 33.0 
176 35.2 
191 373 
206 394 



28.1 
211 
210 
210 
27.9 



OMMieut 



ifiif 



Gocnte 



Hodor 



KIbm Autt. 
MoAob 



Mm 
Ffocyon 

Rotolioout 
Rig*l 

Rloa Km}. 

Shovb„ 

Spko 
Svhoil 



V 2.2 d 0.1 



'vbi 



IMA. 'Otc 

315 394 $40 23V i 
$35 474 S57 213 :* 
173 41.6 562 510 
as 310 S28 5641 
291 21.9 N16 27^^^ 

^"15r41f|p6 41^ 

153 2L5 M9 244 
28 117 $4? 04.6 ^ 

276 112 5 14^9 5 
218 24:2 S O 33a ; 

, ■ 126- ill 1126 i34":5i 
358 124 N28 5741:^ 
62 316 N O 419 
353 434 S42 210 " 
113 OLO S26 22.7 ji 

1^6 2U N19 117 
XiHB 213 $68 594 ' 
W 311 S59 254 
279 024 N 6 194 
271 32^ N 7 24.2 - 

264 094 S52 417 * 
281 114 N45 513 ^ 
' 49 504 N451t9 
lU 024 N14 424 
349 24.CLSl8 01f : y 

W 274 N61 524/ 
270 415 N28 352 : 
90 59a N51 294 r 
34 144 N^ 410 
15 544 529 444 

172,354 S56 518 
1)6 2LB S17 24.4 
149 216 S60 154 
3a 324 Na 219 ^ ^ 
84 21.2 534 a4 

U7 193 N74 154 
14 012 N15 04.7 ' 
314 444 N 3 594 
148 4US36 112 
221.44*4 569 374 

309 204 N<9 464 
76 332 S26 lU 
54 032 556 484 

244 024 Na 05X 

245 »4N5 173 

•96 32.7 N12 344 
201 13.9 N12 052 
281 393 S 8 134 
140 317 S60 413 
102 410 515 4U 

350 124 NS6 243 
97 003 537 053 
258 519 S16 404 
159 01.4 Sll 02.1 
2a UJ S43 210 . 

■ i 

80 57.9 N30 410 j 
137 364 S15 564 I 



Mon 

Juplttr 

Sotum 



210 334 
290 419 
337 036 
239 217 



11 U 
5 54 
2 49 
9 19 
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1*1 


4-4 


15-1 


70 


40 


6 40O 


6 41-1 


6 210 


4-0 


10 


10-0 


4-4 


U-0 


7-1 


41 


6 40*3 


6 41-3 


6 220 


4-1 


10 


10-1 


46 


U-1 


7-1 


42 


6 406 


6 416 


6 22-3 


4>2 


1-9 


10-2 


46 


u-2 


7-2 


43 


6 40O 


6 410 


6 226 


4-3 


1-9 


10-3 


46 


U-3 


7-2 


44 


6 410 


6 42*1 


6 22-7 


4-4 


1-9 


10-4 


46 


U-4 


7-2 


45 


6 41*3 


6 42*3 


6 230 


4-S 


20 


10-5 


46 


U-5 


7-3 


46 


6 416 


6.426 


6 23-2 


4>6 


20 


10-6 


4-7 


U-6 


7-3 


47 


6 410 


6 420 


6 23-4 


4-7 


2-1 


10-7 


4-7 


U-7 


7-4 


48 


6 420 


6 43*1 


6 23-7 


. 4-« 


2-1 


10-8 


40 


16-8 


7-4 


49 


6 42*3 


6 43-4 


6 2>9 


4>1 


2-2 


10-1 


40 


U-1 


76 


50 


6 426 


6 436 


6 24-2 






11-0 


4-9 


17-0 


/6 


51 


6 420 


6 43'9 


6 24-4 


5-1 


2-3 


U-1 


4-9 


17-1 


76 


52 


6 430 


6 44*1 


6 246 


S-2 


2-3 


11-2 


4-9 


17-2 


76 


53 


6 43*3 


6 44-4 


6 24'9 


S-3 


2-3 


U-3 


50 


17-3 


76 


54 


6 436 


6446 


6 25-1 


S'4 


2-4 


11-4 


50 


17-4 


7-7 


55 


6 430 


6 44^9 


6 25-4 


s-s 


2-4 


11-5 


5-1 


17-5 


7-7 


56 


6 440 


6 45-1 


6 256 


S-4 


2-5 


11-6 


5-1 


17 •« 


7- 


57 


6 44-3 


6 45-4 


6 250 


5-7 


26 


11-7 


5-2 


17-7 




58 


6 446 


6 456 


6 26-1 


5-« 


26 


11-8 


5-2 


17-8 


7^ 


59 


6 440 


6 45^9 


6 26-3 


5-1 


26 


11-1 


5-3 


17-1 


7-9 


60 


6 450 


6 46*1 


6 266 


6-0 


2-7 


U-0 ' 


5-3 


U-0 


80 
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SUN 
PLANETS 


AB IPC 


MOO Kl 


V 

Of Con* 
d 


V 

or Corr* 
d 


V 

Of Corr* 
d 


t 

00 


• / 

6 450 


• / 

6 46*1 


• / 

6 266 








9J» 


U-0 


t 

56 


01 


6 45-3 


6 464 


6 260 


0-1 


OO 


6*1 


20 


U*l 


5*5 


02 


6 45-5 


6 466 


6 270 


0-2 


0*1 


6*2 


20 


U*2 


56 


03 


6 450 


6 46^ 


6 27-3 


0-3 


0-1 


6*3 


24 


.U*3 


56 


04 


6 460 


6 47-1 


6 276 


0-4 


0*2 


6*4 


24 


U*4 


5*7 


05 


6 46-3 


6 474 


6 27-7 




ft.9 




j^j 


U*5 


I)*/ 


06 


6 46-5 


6 476 


9RJ1 

D C<On* 


0-6 


0*3 


6*6 


30 


U*6 


50 


07 


6 460 


6 47-9 


6 28-2 


0-7 


0*3 


6*7 


3*1 


U*7 


50 


06 


6 470 


6 48-1 


6 28-5 


0-8 


04 


6*8 


3*1 


U-8 


54 


09 


6 47-3 


6 48-4 


6 28-7 


0-1 


04 


6*1 


3*2 


U*1 


54 


10 


6 47-5 


6 486 


6 289 


1-0 


0*5 


7*0 


3*2 


13*0 




11 


6 470 


6 48^ 


6 29-2 


1-1 


0*5 


7*1 


3*3 


13*1 


60 


12 


6 480 


6 49-1 


6 294 


1-2 


06 


7*2 


3*3 


13*2 


6*1 


13 


6 48-3 


6 49-4 


6 29-7 


1-3 


06 


7*3 


3*3 


13*3 


6*1 


14 


6 486 


6 496 


6 29-9 


1-4 


06 


7*4 


34 


13*4 


6*1 


15 


6 480 


6 49^ 


6 30-1 


1*5 


0*7 


7*5 


34 


13*5 


6*2 


16 


6 490 


6 50-1 


6 304 


1-6 


0*7 


7*6 


36 


13*6 


6*2 


17 


6 49>3 


6 50-4 


6 306 


1-7 


OO 


7*7 


36 


13*7 


6*3 


18 


6 496 


6 506 


6 30O 


1-8 


OO 


7*8 


36 


13-8 


6*3 


19 


6 490 


6 50^9 


6 31-1 


1-1 


04 


7*1 


36 


13*1 


64 


20 


6 50O 


6 51-1 


6 31-3 


2-0 


04 


8*0 


3 7 


14*0 


64 


21 


6 50-3 


6 51-4 


6 316 


2-1 


10 


8*1 


3*7 


14-1 


66 


22 


6 50-5 


6 516 


6 310 


2-2 


10 


8*2 


30 


14-2 


66 


23 


6 506 


6 51-9 


6 320 


2-3 


1*1 


•*3 


30 


14*3 


66 


24 


6 510 


6 52-1 


6 32-3 


2-4 


1*1 


8*4 


34 


14*4 


66 


25 


6 51-3 


6 ')2-4 


6 32-5 


2-5 


1-1 










26 


6 51-5 


6^ 5.?6 


6 320 


2-6 


1*2 


8*6 


34 


14-6 


6*7 


27 


6 510 


6 52*? 


6 330 


2-7 


1*2 


8*7 


40 


14.7 


6*7 


28 


6 520 


6 5M 


6 3>2 


2-8 


1*3 


8-8 


40 


14-8 


60 


29 


6 52-3 


6 53*4 


6 3>5 


2-1 


1*3 


8*1 


4*1 


14.1 


60 


30 


6 52-5 


6 536 


6 33*7 




14 




^*1 


15*1 




31 


6 520 


6 53-9 


6 33*9 


3-1 


14 


1*1 


4*2 




64 


32 


6 530 


6 54-1 


6 34-2 


3-2 


16 


9-2 


4*2 


."*: 


/O 


33 


6 53-3 


6 54-4 


6 344 


3-3 


16 


1*3 


4*3 




70 


34 


6 536 


6 546 


6 34-7 


3-4 


16 


. 1*4 


4*3 


l;*4 


7-1 


35 


6 530 


6 54*9 


6 34-9 


3*5 


16 


1*5 


44 


15*5 


7.1 
/*! 


36 


6 540 


6 55-1 


6 35*1 


3*6 


1*7 


1*4 


44 


15*6 


7*2 


37 


6 54-3 


6 55-4 


6 354 


3*7 


1*7 


1*7 


44 


15*7 


7*2 






6 556 


6 356 


-3*i- 


1*7 




46 


15-i 


7*2 


38 


6 546 


39 


6 540 


6 55-9 


6 35-9 


3*1 


10 


9-1 


46 


15*1 


7*3 


40 


6 550 


6 56*1 


6 36*1 


4*0 


10 


10*0 


46 


16*0 


7*3 


41 


6 55-3 


6 56-4 


6 36-3 


4*1 


14 


10*1 


46 


U*l 


74 


42 


6 55-5 


6 566 


6 366 


4*2 


14 


10*2 


4*7 


U*2 


74 


43 


6 550 


6 564 


6 360 


4*3 


20 


10;J 


4*7 


U*3 


76 


44 


6 560 


6 57-1 


6 370 


4>4 


20 


10*4 


40 


U*4 


76 


45 


6 56-3 


6 57-4 


6 37-3 


4*5 


9.1 
c*l 


10*5 


H*0 


U*5 




46 


6 56*5 


6 57-b 


6 37-5 


4*6 


2*1 


10-6 


44 


U*6 


76. 


47 


6 560 


6 57<9 


6 370 




9.9 








7*7 


48 


6 570 


6 58-1 


6 360 


4-8 


2*2 


10*8 


50 


U-8 


7*7 


49 


6 57-3 


6 58-4 


6 38-2 


4>1 


2*2 


10*1 


50 


U*1 


7*7 


r A 


6 57-5 


6 586 


6 38-5 


5*0 


2*3 


11*0 


50 


17*0 


70 


51 


6 570 


6 58-9 


6 38-7 


5*1 


2*3 


11*1 


5*1 


17*1 


70 


52 


-6 580 


6 59-1 


6 390 


5*2 


24 


11*2 


5*1 


17*2 


74 


53 


6 58-3 


6 59-4 


6 39-2 


5*3 


24 


11*3 


5*2 


17*3 


•74 


54 


6 586 


6 596 


6 394 


5*4 


2*5 


U'4 


5*2 


t7*4 


80 


55 


6 580 


6 59-9 


6 39-7 


5*5 


2*5 


11*5 


5*3 


17*5 


8-d 


56 


6 590 


7 OM 


6 394 


5*6 


26 


11*6 


5*3 


17*6 


8*1 


57 


b 59'3 


7 004 


6 40-2 


5*7 


26 


11-7 


54 


17*7 


8*1 


58 


b 596 


7 006 


6 404 


5-8 


2*7 


11-8 


54 


17-8 


8*2 


59 


6 590 


7 00-9 


6 406 


5*1 


2*7 


11*1 


56 


17.1 


8*2 


60 


7 OOO 1 


7 01-1 


6 40-9 


6*0 


20 


U*0 


56 


!1*0 


8-3 



ERIC 



Figure 8E. — An excerpt from "The Nautical Almanac" 
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V, 359° LH.A. LATITUDE SAME NAME AS DECLINATION 



Dec. 

o 
0 
\ 
2 
3 
4 

5 
6 
7 
8 
9 

to 

n 
n 

13 
14 
IS 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
39 
39 

40 
41 
42 
43 
44 

45 

46 
47 

,48 
49 

50 
51 
52 

:*4 

55 
56 
57 
'58 
59 

60 
61 
62 
63 



30° 



He 

59 59.1 
6C 59.1 

61 59.0 

62 59.0 

63 590 

64 58.9 

65 58.9 

66 58.8 

67 58.8 

68 58.8 

69 58.7 - 

70 58.6 

71 58.6 

72 58.5 

73 58.4 

74 58.3 - 

75 58.2 

76 58.1 

77 57.9 

78 57.8 

79 57.6. 

80 57.3 

81 57.0 

82 56.6 

83 56.1 

84 55.3 , 

85 54.2 

86 52.4 

87 49'* 

88 40.5 . 

89 08.0 • 
88 40.8 
87 49.4 
R6 52.9 
85 54.7 

84 55.8 ~ 
83 56.5 
82 57.0 
81 57.4 
80 57.8 

79 58.0 
78 58.^ 
77 58.4 
•76 58.5 
75 58.7 

74 58.8 - 
'73 58.9 
.72 58.9 
71 5?.0 
70 59. 1 
69 59.1 - 
68 59.2 
67 59.3 
66 59.3 
65 59.3 
64 59.4 - 
63 59.4 
62 59.5 
61 59.5 
60 59.5 



60 0 178.0 

59 9 177.9 

60 0 177.9 
60 0 177.8 

59 9 177.7 

V.7 0 I7/.6 
59\ 17"^ ft 
600 177..^ 

60 0 177.4 
59 9 177.2 

59 9 I 77.1 

60 0 177.0 

59 9 1 76.8 
59 9 176.7 
59 9 .1 76.5 
59 9 176.3 
59 9 176.0 
59 8 I 75.8 
5t9 175.4 
59.8 175.1 

59 7 174.6 
59.7 174.1 
59 6 173 4 
59.5 172.5 
592 171. 3 

58 9 169.7 
58 2 167.3 
56 6*163.4 
5r. 5-156.1 

27 5*138.7 

27.2' 89.7 

514* 40.5 

56 5- '22.9 

SB 2 15.6 

58 9 U.7 

9.3 



3r 



5<?3 
59 5 
596 
596 
59 8 
598 
59.8 
599 
59.8 
S9 9 
59 9 
60.0 ' 
59 9 

59 9 

60 0 

59 9 
599 

60 0 
60 0 

59 9 

60 0 

59 9 

60 0 
60 0 
60 0 



7 7 
0.5 
5.6 
5.0 
4.4 
3.9 
3.6 
3.2 
3.0 
2.7 
2.5 
2.3 
2.2 
2.0 
1.9 
1.8 
1.6 
1.5 
1.4 

1.4 
1.3 
1.2 
1,1 
I.I 



59 59.5 - 59 0 1.0 

58 59.6 60 0 0.9. 

57 59.6 60 0 . 0.9 

56 59.6 60 0 - 0.8 



He 


a 


f 
*• 


58 59. 1 * 


630 


a 

1 78. 1 


59 59.1 


60 0 


1 78.0 


60 59.1 


59 9 


1 77.9 


61 59.0 


60.0 


1 77.9 


62 59.0 


' 


1 77 9 


6J 59.0 ♦ 


59.9 


1 77.7 


64< 58.9 


60.0 


1 77.6 


AC o 


60.0 


1 77.6 


66 58.9 


59.9 


1 77.5 


67 58.8 


60 0 


1 77.4 


68 58.8 • 


59 9 


1 77.3 


69 58./ 


60.0 


1 77.1 


70 cn 7 


59 9 


1 77.0 


71 58 6 


59,9 


1 76.8 


72 58.5 




1 76.7 


73 58.4 , 


5v 9 


176.5 


74 58.3 


59.9 


176.3 


75 58.2 


59.9 


176.1 


76 58.1 


59.9 


175.8 


77 58.0 


598 


1 75.5 


78 57.8 ♦ 


59.8 


175.1 


79 57.6 


59 7 


174.6 


80 57.3 


59.7 


174.1 


81 57.0 


59.6 


173.4 


82 56.6 


59 5 


\77.i 


83 56.1 ^ 


593 


171.4 


84 55.4 


58.9 


169.8 


85 54.3 


58 3 


167.4 


86 52.6 


S66* 


163.6 


87 49.2 


51.6* 


156.3 



88 40.8 ■ 

89 08.6 
88 41.2 
87 49.7 
86 53.0 

85 54.8 
84 55.9 
83 56.6 
82 57.1 
.81 57.5 

80 57,8 - 
79 58.1 
78 58.3 
77 58.4 
76 58.6 

75 58.7- 
74 58.8 
73 58.9 
72 59.0 
71 59.0 

70 59.1 - 
69 59.2 
68 59.2 
67 59.3 
66 59,3 
65 59.4 - 
64 59.4 
63 59,4 
62 59.5 
61 59.5 



7.8- 1 39,C 
74- 89,7 
40.2 
22.7 
15.4 

11. 6 
92 
7.6 
6.4 
5.6 
4.9 
4.3 
3.9 
3 5 
3.2 

2.9 
2.7 
2.5 
2.3 
2.1 

2.0 
1.8 
1.7 
1.6 
1.5 
1.4 
1.3 
1.2 
1.2 
1.1 



J. 5* 
6 7* 
82 

8 9 

9 3 
i9.5 
96 
9.7 
9 7 
9C 
9 9 
98 
9 9 

9 9 
9 9 
9.9 
0.0 
9 9 
9.9 
0.0 
i99 
60.0 
59 9 



60.0 
600 
599 
60.0 
60 0 

60 59.5 - 59 9 1.0 
59 59.6 60 0 1.0 
58 59.6 60 0 0.9 

60 0 
59 



57 59.6 
.6 



0.9 



32° 



He 

0 t 

57 ;9.2 

58 59.1 

59 59.1 

60 59.1 

61 59.1 

62 59.0 

63 590 

64 59.0 

65 58.9 

66 58.9 

67 58.8 

68 58.8 

69 58.7 

70 58.7 

71 58.6 

72 58.5 

73 58.5 

74 58.4 

75 58.3 

76 58.1 

77 58.0 

78 57.8 

79 57.6 

80 57.4 

81 57.1 

82 56.7 

83 56.2 

84 55.5 

85 54,4 

86 52,7 

87 49.4 
8841,2. 
89- 09. 1 . 

88 41.5 

67 49.9 

86 53.2 • 
85 54.9 
84 56.0 
83 56.7 
82 57,2 

81 57,6 ■ 
80 57.9 
79 58.1 
78 58,3 
77 58.5 

76 58.6 ■■ 
75 5ft 7 
74 5b.8 
73 58.9 
7i 59.0 
71 59,1 - 
70 59.1 
69 59.2 

68 59,3 
67 59,3 

66 59,3 - 
65 59.4 
64 59.4 
63 59.5 
62 59,5 

61 59.5- 
60 59.6 
59 59.6 
58 59.6 
57 59.6. 



59 9 )78.1 

60 0 1 73.1 
60.0 1 78,0 
60.0 177.9 
59.9 177.9 

60.0 177.8 

60 0 177.7 

59 9 177.7 

60 0 177.6 
59.9 177.5 

60 Cf 177.4 

59 9 177.3 

60 0 I 77 J 
59 9 177.0 

59 9 176.9 

60 0 1 76.7 
59.9 1 76 5 
59.9 1 76 3 
59 8 I 76. 1 
59.9 1 75.8 

59 8 175.5 
59.8 I 75. 1. 
598 174.7 
59 7 174,1 
59^ 173,5 
j9.5 172,6 
59 3 171.5 
58 9 169,9 
58.3 167,5 
56 7-163,7 
51 8*156.5 
279*139.3 
27.6* 89,7 

516* 39,9 

56 7* 22,5 

15,3 
11,4 
9,1 
7,5 
6,3 

5,5 
4.8 
4.3 
3,8 
3.5 

3.1 
2:9 
* 2,6 
2,4 
2.2 
2,1 
.1.9 
1.8 
1.7 
1.6 
1.5 
1.4 
1.3 
1.2 
1.1 
I.I 
1.0 
0.9 
0.9 
0.8 



58 3 
5(i.9 
593 
59,5 
596 
59.7 
59.8 
598 
598 
59.9 

59.9^ 

599 

599 

59.9 

59.9 

600 

59.9 

59 9 
60.0 
.60.0 
599 
60.0 
59.9 
60.0 
600 
59 9 
600 
60.0 
600 
59.9 



33° 



34» 



600 
59/> 
60.0 
60 0 
6O0 
5V.9 
60.0 
60.0 
59.9 
60 0 
59 9 
600 
59.9 
600 



He 

56 59.2 

57 59.2 

58 59.1 

59 59.1 

60 59.1 

61 59.1 

62 59.0 

63 59.0 

64 59.0 

65 58.9 

66 58.9 

67 58.8 

68 58.8 

69 58, >• 

70 58./ 9 

71 58.6*60.0 

72 58.6 59 9 
7j 58.5 59.9 

74 58.4 59 9 

75 58.3 59.9 

76 58.2 .^ 598 

77 58.0 59 9 

78 £7.9 59.8 

79 57,7 59.7 

80 57,4 59 7 

81 57,1 , 39.7 

82 56,8 59.5 

83 56.3 59.3 

84 55,6 59 0 

85 54,6 58.3 

86 52,9 , 56 8< 

87 49.7 518' 

88 4i,5,28.2- 

89 09,*' 
88 4l,y 

87 50,1 
86 53,3 
85 55,0 
84 56,1 
83 56.7 

82 57,2 
81 57,6 
80 57.9 
79 58.2 
78 58.3 



-27 8- 
51.8* 
- 56 .P* 
.58.3 

58 9 

59 4 
59 5 



-59 6 
59 7 
59.7 
59.9 
598 



77 58.5-59 9 
76'58:6~59V 
75 58,8 599 
74 58,9 59 9 
73 59,0 60.0 
72 59.0 - 59.9 
71 59,1 599 
70 59.2 60.0 
69 59.2 59.9 
68 59,3 60 0 
67 59,3 
66 59.4 
65 59,4 
64 59,4 
63 59,5 



62 59,5 ■ 
61 59,5 
60 59,6 
59 59.6 
58 59.6 



59,9 

600 
600 
59 9 
60.0 
60.0 

59 9 
6O0 

60 0 
600 



!78.2 
178,1 
178.1 
178.0 
177.9 

177.9 
177.8 
177.7 
177.7 
177.6 

177.5 
177.4 
177.3 
177.2 
177.0 
176.9 
176.7 
176.5 
176.3 
176.1 

175,8 
175,5 
175,2 
174,7 
174,2 
173.5 
172.7 
171,5 
170.0 
167,6 

163,9 
156.8 
139,6 
89,7 
39,5 

22,2 
15,1 

n.3 

9,0 
7.4 

6.3 
5.4, 
4.7 
4.2- 
3.8 
3.4 

2.8 
2,6 
2A 



55 59.2 

56 b;.2 

57 59.2 

58 59.2 

59 59 1 

60 59. 1 . 

61 59.1 

62 59.1 

63 59.0 

64 59.0 

65 58.9 . 

66 58.9 

67 58.9 

68 58,8 

69 58,8 

70 53,7 . 

71 58.7 

72 58,6 

73 58.5 

74 58.4 

75 58.3 . 

76 58.2 

77 58,1 

78 57,9 

79 57,7 

80 57,5 , 
31 57,2 

82 56.8 

83 56.4 
R4 55.7 

85 54.7 . 

86 53,0 

87 49.9 

88 41.9. 

89 10.3- 

88 42.3 - 
87 50.3 
86 53.5 
85 55J 

84 56.2 

83 56.8- 
82 57.3 

81 57,7 
80 58,0 
79 58.2 

78 58.4- 
^7 5876" 
76 58.7 
75 58,8 
74 58.9 

2,2 73. 59,0- 
2.0 77 59,1 
19,71 59.1 
I .ft .i A) 5«.2 

' ^ I y* 593 

) •■ .►^'i .S9.3- 
1.4 . • \4 

I ? ; i>9,4 

1 6^ 5'?.4 
64 S9S 



).\ 

1.0 
0,9 
0.9 



63 59,5 
62 59.5 
61 59,6 
60 59,6 
59 59:6 



60 0 I7n.2 
60.0 178.2 
6O.0 178,1 
59.9 178,1 
60 0 178,0 
60 0 177,9 
60.0 177,9 
59 9 177.8 
600 177.7 

59 9 177,7 

60 0 177.6 
bOO 177,5 
39.9 177.4 
60 0 177,3 
59.9 177.2 

60 0 177,0 
i9 9 176.9 
59.9 1 76,7 
599 176.6 
59 9 176.4 

59.9 176.1 
599 175.9 
59 8 175.5 
598 175.2 
59.8 174.8 
59.7 174.2 
59.6 173.6 
59.6 172.7 
59.3 171.6 
59.0 170.1 

58.3 167.8 
56.9*164.0 
52 0*157.0 
28.4*139.9 
2fl 0* 89.7 

52.0* 
56.8- 
58.4 
589 
594 

59 5 
596 
59.7 
S9.8 
59 8 

59JB_ 
59.9 
59.9 
59.9 
59.9 
509 
60.C 
59.9 
59.9 
60.0 
59.9 
60.0 
60.0 
59.9 
60.0 
60.0 
59.9 
60.0 
.60.0 
600 



39.2 
22.0 
14.9 
11.1 
8.8 

7.3 
6.2 
5.3 
. 4.7 
4.1 

3.7 
~3.3 
3.0 
2,8 
2,5 

2.3 
2.2 
2,0 
1,8 
1.7 

1.6 
1,5 
1,4 
1.3 
1,2 

1,1 
I.I 
1.0 
0,9 
0.9 



35° 



He 

54 59.3 . 

55 59.2 

56 59,2 

57 59,2 

58 59,2 

59 59. 1 . 

60 59. 1 

61 59,1 

62 59. 1 

63 59,0 

64 59.0 ' 

65 59,0 

66 58,9 

67 53,9 

68 58,8 

69 5d.i9 . 

70 58.7 

71 56.7 

72 58.6 

73 58.5 

74 58.4^ 

75 58.3 

76 58.2 

77 58.1 

78 57.9 

79 57.8. 

80 57.5 
31 57.3 

82 56.9 

83 56.4 

84 55.8 . 

85 54.8 

86 53.2 

87 50.1 

88 42.3 , 

89 10.9- 
88 42.6 
87 50.6 
86 53.7 
85 55.3 

84 56.3 - 
83 56.9 
82 57.4 

81 57.8 
80 58.0 
79 58.3 - 

^8 5874- 
77 58.6 
76 58.7 
75 58.8 
74 58.9- 
73 59.0 
72 59. 1 
71 59.2 
70 59.2 

69 59.3 - 
68 59.3 
67 59.4 
66 59.4 
65 59.5 



599 

600,1 
60.0 I 
600 1 
59.9 1 

60 0 1 
60.0 1 
600 
59.9 1 
pO.O ' 

60.0 I 
59.9 1 
60 0 
599 
60,0 ] 

59.9 1 
60 0 ' 
599 
59 -> 
59.9 
59.9 
599 
59.9 ' 
59.8 
59.9 1 
59.7 1 
598 
59.6 1 
3'>.5 1 
59.4 

59.*^ 1 
384 1 
56. Vl 
52.2-1 
28.6* 
28.J* 89| 
52.0* 381 
56 9* 21I 
58.4 14| 
59.0 I f i 
594 
39.5 
59.6 
59.8 
39.7 
59.9 
'5978^ 
599 
59.9 
59.9 
59.9 
59.9 
59.9 
60.0 
59.9 
60.0 
39.9 
60.0 
59.9 
60.0 



64 59 5-60.0 
63 59.5 59.9 
62 59.6 600 
61 59.6 60.0 
60 59.6 60 0 



N Lot A-^^ A- greoler than 180' 2n=2 

U.H.A. less than 180'* 2n=360''-2' 
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INTERPOLATION TABLE 



Altitude Difference (d) 



Dec. 



rfrr^i- 

10 20 30 40 



24.0 
24.1 
24.2 
24.3 
.24.4 

24.5 
24.6 
24.7 
24.8 
24.9 

25.0 
25.1 
25.2 
25.3 
25.4 

25.5 
25.6 
25.7 
25.8 
25.9 

26,0 
26.1 
26.2 
26.3 
26.4 

26.5 
26.6 
26.7 
26.8 
26.9 

27.0 
27.1 
27.2 
27.3 
27.4 

27.5 
27.6 
27.7 
27;8 
27.9 

28.0 
28.1 
28,2 
28.3 
28.4 

28.5 
28.6 
28.7 
28.8 
28.9 

29.0 
29.1 
29.2 
29.3 



~*~*c^eCTmaTV 

50 ! o r 



— ~ yrirts 

2 3 4 5 6 



4.0 
'1.0 
4.0 
4.0 
4.1 

4.1 
4.1 
4.1 
4.2 
4.2 

4.1 
4.2 
4.2 
4.2 
4.2 

4.3 

4.3 
4.3 
4.3 

4.4 ■ 
4,3 

4.3 
4.3 

4.4 
4.4 

4.4 
•4.4 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.6 

4.6 
4.6 
4.6 

4.7 

4.6 
4.7 
4.7 
4.7 
4.7 

48 

4.8 

4.8- 

4.8 

4.9 

4.8 ■ 

4.8 

4.8 

4.9 



3.0 12.0 16.0 
8.0 12.0 16.0- 
8.D 12.1 16.1 



8.-1 
8.1 



12.1 16.2 

12.2 16.3 



8.2 12.3 16.3 

8.2 12.3 16.4 

8.3 12.4 16.5 
8.3 12.4 16.6 
8.3 12.5 16.6 

8.3 12.5 16.6 

8.3 12.5 16.7 

3.4 12.6 16.8 

8.4 12.6 16.9 

8.5 12.7 16.9 

8.5 12.8 17.0 

8.5 12.8 17.1' 

8.6 12.9 17.2 

8.6 12.9 1 7.2 

8.7 13.0 17.3 



8.6 13.0 

8.7 13.0 

8.7 13.! 

8.8 13.1 
8.8 13.2 

8.8 13.3 

8.9 13.3 
8.9 13.4 
9.0 13.4 
9.0 i:.5 



9.0 13.5 

9.0 13.5 

9.0 13.6 

9.1 13.6 

9.1 13.7 

■9.2 13.8 

9.2 13.8 

9.3 13.9 
-9.-3-13:9 

9.3 14.0 

9.3 14.0 

9.3 14.0 

9.4 14.1 

9.4 14.1 

9.5 14.2 

9.5 14.3 

9.5 14.3 

9.6 14.4 

9.6 14.4 

9.7 14.5 



17.3 
17.4 
17.4 
17.5 
17.6 

17.7 
17.7 
17.8 
17.9 
18.0 



20.0 
20.1 
20.1 
20.2 
20.3 

20.4 
20.5 
20.6 
20.7 
20.8 

20.8 
20.9 
21.0 
21.1 
21.2 

21.3 
21.3 
21.4 
21.5 
21.6. 

21.6 
.21.7 
21.8 
2i.9 
22.0 

22.1 
22 2 
22 3 
22.4 
22.5 



18.0 22.5 
18.0 22.6 



18.1 
18.2 
ld.3 

18.3 
18.4 
18.5 



22.6 
22.7 
22.8 

22.9 
23.0 
23.1 



-18.6—23.^- 
18.6 23.3 



18.6 
18.7 
18.8 
18,9 
18.9 



23.3 
23.4 
23,5 
23.6 
23.7 



19.0 23,8 

19.1 23.8 



19.2 
J 9.2 
19.3 



.-23.9 
24.0 
24.1 



9.6 U.5 19.3 24.1 

9.7 14.5 19.4 24.2 

9.7 14,6 19.4 24.3 

9.8 U.6 19.5 24,4 



0 0 0.4 0.8 1.2 

0.0 0.4 0.9 1.3 

0.1 0.5 0.9 1.3 

0.1 0.5 0.9 1.3 

0.2 0 6 .1.0 1.4 

0.2 0.6 1.0 1.4 

0.2 0.7 M 1.5 

0.3 0.7 1.1 1.5 

0.3 0.7 1.1 1.6 

0.4 0.8 1.2 1.6 

0.0 0.4 0.8 1.3 

0.0 0.5 0.9 1.3 

0.1 0.5 0.9 1.4 

0.1 0.6 1.0 1.4 

0.2 0.6 1.0 1.4 

0.2 0.6 1.1 1.5 

0.3 0.7 1.1 1.5 

0.3 0.7 l.l 1.6 

0.3 0.8 1.2 1.6 

0.4 0.8 1.2 1.7 



1.6 2.0 2.4 2.9 

1.7 2.1 2.5 2.9 

1.7 2.1 2.5 2.9 

1.8 2.2 2.6 3.0 
1.8 2.2 2.6 3.0 



0.0 0.4 
0.0 0.5 
0.1 0.5 
0.1 0.6 
0.2 0.6 

0.2 0.7 
03 0.7 
0.3 0.8 
0.4 0.8 
0.4 0.8 

0.0 0.5 
0.0 0.5 
0.1 0 5 
0.1 0.6 
0.2 0.6 

0.2 0.7 
0.3 0.7 
0.3 0.8 
0.4 0.8 
0.4 0.9 

0.0 0.5 
0.0 0.5 
0.1 0.6 
0.1 0.6 
0.2 0,7 

0.? 0.7 
0.3 0,8 
0.3 0.8 
0.4 0.9 
0.4 0.9 



.0 10.0 0.5 
.1 10.0 0.5 
.2 ;0.1 0.6 
.3 ;0.I 0.6 
A (0.2 0.7 



0.9 1.3 

0. 9 1.4 
10 1.4 

1.0 1.5 

1. ^1.5 

1.1 1.5 
M 1 6 

1.2 1.6 

1.2 1.7 

1.3 1.7 



!.3 2.2 
1.9 2.3 
1.9 2.3 
2.0 2.4 
2.0 2 4 

1.7 2.1 
..7 2.2 

1.8 2.2 

1.8 2.3 

1.9 2.3 

1.9 2.3 
2.0 5.4 

2.0 2.4 
" 0 2.5 

2.1 2.5 

1.8 2.2 

1.8 2.3 

1.9 2.3 
1.9 2.3 
1.9 2.4 

2.0 2.4 

2.0 2.5 

2.1 2.5 

2.1 2.6 

2.2 2.6 



0.9 1.4 1 8 2.3 

I.O 1.4 1.9 2.3 

1.0 1.5 1.9 2.4 

1.1 1.5 2.0 2.4 
1.1 1.6 2.0 2.5 

1.1 1.6 2.1 2.5 

1.2 1.6 2.1 2.6 

1.2 1.7 2.2 2.6 

1.3 1.7 2.2 2.7 
1.3 1.8 2.2 2.7 



2.7 3.1 
2.7 3.1 

2.7 3.1 

2.8 3.2 
2.8 3.2 

2.5 3.0 

2.6 3.0 

2.6 3.1 

2.7 3.1 

2.7 3.1 

2.8 3.2 
2.8 3.i 

2.8 3.3 

2.9 3.3 
2.9 3.4 

2.6 3.1 

2.7 3.1 

2.7 3.2 

2.8 3.2 

2.8 3.3 

2.9 3!3 
2.9 3.4 
3.0 3 4 
3.0 3.4 
3.0 3.5 

2.7 3.2 

2.8 3.3 

2.8 3.3 

2.9 3.3 
2.9 3.4 

3.0 3.4 

3.0 3.5 

3.1 3.5 
3.V3.6 

3.2 3.6' 



3.3 3.7 
3.3 3.7 

3.3 3.8 

3.4 3.8 

3.4 3.8 

3.5 3.9 

3.5 3.9 

3.6 4 0 
3.6 4.0 
3.6 4.0 

3.4 3.8 

3.4 3.9 

3.5 3.9 

3.5 4.0 

3.6 4.0 

3.6 4.0 

3.7 4.1 
3.7 4. J 

3.7 4.2 

3.8 4.2 

3.5 4.0 

3.6 4.0 

3.6 4.1 

3.7 4.1 

3.7 4.2 

3.8 4.2 
3.8 4.2 

3.8 4.3 

3.9 4.3 
3.9 4.4 

3.7 4.1 

3.7 4.2 

3.8 4.2 
3.8 4.3 

3.8 4.3 

3.9 4.4 
3.9 4.4 

4.0 4.4 

4.0 4.5 

4.1 4,5 



Double I 
Second J 

r.ff. 



0.8, 



2.5 



5.8 



9.1 
10.7 

12.3; 
14.0 ; 

15.6 

17.3 

18.9 

20.6 

22.2 

23.9 

25.5 

27.2 

28.d 

30.4 ' 

32.1 ' 

33.7^ 

35.4 ^ 



0.9 1.4 

1.0 1.5 

1.0 1.5 

1.1 1.6 

1.1 1.6 

1.2 1,7 

1.2 1.7 

1.3 1.8 

1.3 1.8 

1.4 1.9 

1.0 1.5 

1.0 1.5 

1.1 1,6 
1.1 1.6 



1.9 2.4 2.8 3.3 

1,9 2.4 2.9 3.4 

2.0 2.5 2.9 3.4 

2.0 2.5 3.0 3.5 

2.1 2.6 3,0 3.5 



2.1 2.6 

2.2 2.7 

2.2 2.7 

2.3 2.8 
2.3 2.8 

2.0 2,5 

2.0 2,5 

2.1 2.6 
2.1 2.6 



3.1 3.6 

3.1 3.6 

3.2 3,7 

3.2 3.7 

3.3 3.8 

2.9 3.4 
3,0 3.5 

3.0 3.5 
3.! 3.6 

3.1 3,6 



3.8 4.3 

3.8 4.3 

3.9 4.4 
3.9 4.4 

4.0 4.5 

4.0 4,5 

4.1 4.6 

4.1 4.6 

4.2 4.7 
4.2 4.7 

3.9 4.4 
4.0 4.5 

4.0 4.5 

4.1 4.6 
4.1 4 



0.8 
2.4 
4.0 
5.7 
7.3 
8.9 
10.5 
12.1 
13.7 
15.4 
17.0 
18.6 
20.2 
21.8 
23.4 
25.1 
26.7 
28.3 
29.9 
31.5 
33.1 
34.7 



0 1 
0.2 
03 
04 
05 
06 

0 7 
06 
09 
: 0 
\ I 
» 2 

1 3 
1 4 
1 5 
1.6 
I 7 
I I 

1 9 
2.0 

2 I 



0.8 
2.4 
4.0 
5.6 
7.2 
8.8 
10.4 
12.0 
13.6 
15.2 
16.'j 
18.4 
20.0 
21.6 
23.2 
24.8 
A 



0 I 
0.2 
03 
0.4 
05 
0.6 

0 7 
06 
0.9 

1 0 
I 1 
I 2 
1 3 
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0 Information for items 3-33 thru 

8-44, During mominq twilight on . 
2 September 1975, the DR position of 
your ship is latitude 33°49,0'N, longitude 
i4D u3.0'W, At zone time 05h26in2is the / 
navigator observes the star Aldebaran 
with a sextant, having an IC of (-)1,0, 
from a height of 5 3 feet. The HS is 
72*»48,9', 



8-33. What is the total correction to 

be applied to the sextant altitude? 

1. (-)l.O 

2. (-)7.4 
3i (-)8.4 
4. (-)9.0 

8-34. What U- the observed altitude (Ho)? 

1. 72°40'.5' 

2. 72°58.9' 

3. 73°07.3' 

4. 73^28. 5' 

8-35. What is the declination of the 
star? 

1. 16^27. 7'N 

2. 16*^27. 7'S 

3. 291''30.2'W 

4. 291^30. 2'E 

8-36. What is the Greenwich mean time 
(GMT) of the sight? 

1. 19^2 6^215 1 September 

2. 05h26m2is 2 September.. 

3. 15h26in2is 2 September 

4. 16h26m2is 2 September 

8-37. What is the GHA of Aries for the 
time of observation? 
. 1. 55°53.9' 

2r.^0S^^4X3^ ^ I : _ 



8-42, 



8-43, 



8-44. 



8-45. 



3. 
4. 



212°54.9' 
265''29. 3' 



8-38. What is the SHA of the star? 

1. 144°25.1' r 

2. 206^18. 6' 

3. 265^29. 3' I 

4. 291^21. 9' 



8-46, 



the star? 



8-39. What is the GHA of 

1. 291° 30. 2' 

2. 212^54. 9' 

3. 206U8.6' 

4. 144°06.6' 



8-40. What is the LHA of the star? 
1. 359° 
-2. 181° 

3. 179° 

4. 269° 



Use latitude 34 °N for AP, 

What is the computrcd altitude 
(He) of the star? 

1. 72°28.6» 

2. 72°26,3' 

3. 72°58,9' 

4. 72°50,5» 

What is the computed azimuth angle 
(Z) of the star? 

1, S 003, 2°E 

2, N 176, 9°E 

3, N 183, 2°W 

4, S 356, 8°W 

What is the true azimuth (Zn) of 
the star? 

1, 356,8° 

2, 183.2° 

3, 176,9° 

4, 003,4° 

What is the altitude intercept 
(a) and in which direction from 
the GP is it drawn? 

1. 14.5 miles toward 

2. .14.5 miles away 

3. 3.3 miles toward 

4. 3.3 miles away 

What values must be known to use 
Pub No. 249 in finding the com- 
puted altitude and azimuth of a 
celestial body? 

1. Latitude, declination, and 
meridian cingle 

2. Latitude, longitude, and GHA 
of the body 

3. Latitude of LHAT of the body 

4. Latitude, longitude, declination, 
GHA, and LHA of the body 

Which of the following describes, 
local apparent noon (LAN)? 

1. The approximate instant the 
Sun passes over the observer's 
meridian 

2. The exact instant the Sun passes 
over the observer's meridian 

3. The method by which a ship's 
longituc^e is determined at 
1200 

4. The r ■ by which 1200 local ■ 
mean . is determined 
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Learning Objective.: Define 
tidal terms. 



8-47. The period during high and low 

water when the water level remains 
steady is called 
1. range 
' 2 . stand 

3. mean sea level 

4. reference plane 

8-48. The total rise from low water to 
high water is called the tide's 

1. rip 

2. range 

3. stand 

4. spring 

8-49. What is the plane midway between 
mean high and mean low water 
called? 
. 1. Mean sea level 
2i Mean stand 
3. Mean tide level 
•4. All the above 

8-50. What ,type of tide is produced when 
the Moon is in its first and last 
quarters? 

1. Spring 

2. Solar 

3. Neap 

4. ' Rip 

8-51. What does a depth of water figure 
on a chart indicate? 

1. The average depth soundings 

taken at various high water - 

times 

2. The average depth soundings 
taken at various low water 
times 

3. The greatest depth sounding 
ever records 1 at low water 

4. The greatest depth sounding 
ever recorded at high water 

o 

'0 Refer to table 13-1 of your text 
in answering items 8-52 thru 8-54. 

8-52. Which of the following 1975 date- 
time readings for The Battery, 
New York, represents a lower low 
water? 

1. 11 July 0349 

2. 4 August 1127 

3. 18 August 1146 

4. 3 September 120 3 



8-53. Approximately how many hours elapse 
between successive high tides? 

1. 6 hours 

2. 12 hours 

3. 18 iiours 

4. 24 hours 

8-54. On which of the following dates 

was (A) only one low tide recorded 
at The Battery, New York, and (B) 
what was responsible for this 
phenomenon? 

1. (A) 20 July, (B) th^ preceding 
low tide occurred shortly 
before midnight 

2. (A) 20 July., (B) the preceding 
high ta.de occurred shortly 
before midnight 

3. (A) 1 September, (B) the pre- 
ceding low tide occurred 
shortly before midnight 

4. (A) 1 September, (B) the pre- 
ceding high tide occurred 
shortly before midnight 

8-55. Tidal data for a subordinate 

station are obtained by applying 
a height difference or a ration 
of ranges to the predictions for 
, the 

1 . general area 

2. stated reference station 

3. nearest secondary station 

4. closest main subordinate ' 
station 



^ Refer to table i.3-1 in your text 
to answer items 8-56 thru 8-60. 

8-56. - At- what - time- on 11 -August 1975 

did (A) high tide occur at 
New York, Chelsea Docks, and (B) 
what was the height in feet? 

1. (A) 0056, (B) 4'.6 

2. (A) 0001, (B) 4.9 

3. (A) 1141, (B) 5.4 

4. (A) 1237, (B) 5,2 

8-57. What was the duration of fall of 
tide froir, first high to first low 
at Bayonne, New Jersey, on 10 Sept 
1975? 

1. 6 hours 5 minutes 

2. 6 hours 22 minutes 

3. 12 hours 2 4 minutes 

4. 12 hours 45 minute:? 
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8-58. What was the time of morning high 
tide at Bay Ridge, New York, on 
3 September 1975? 

1. 0617 

2. C613 

3. 0525 

4. 0453 

8-59. Assume that your ship is entering 
che area adjacent to Union Stock 
Yards, New York, at 0900 (DST) 11 
.August 1975. What . is the height 
of the tide? 
1. 0.6 foot 
1.0 foot 
1.3 feet 



8-65. Which agency publishes Tidal 
Current Tables? 

1. United States Naval Institute 

2. Hydrographic Office 

3. Naval Observatory 

4. National Ocean Survey 



Learning Objective: Deter- 
mine tidal current speeds 
and directions. 



2. 
3. 

4.. 1.5 feet 



8-60. What was the maximum difference 
between low and high tides at 
Dobbs Ferry on 19 July 19 75? 

1. 2.1 

2. 3.4 

3. 4.0 

4. 5.3 

8-61. The figures in the column at the 
left in the upper part of Tide 
Table 3 represent 
1. time differences between low 
and high tides 
time differences between 
successive low or successive 
high tides 
times of high tide 
times of low tide 



2. 



3. 
4. 



Learning Objective: 
tidal currents. 



Describe 



8-66. What is the direction and average' 

velocity of the ebb current at 
Riverdale? 

1. 15°, 1.4 knots ' 

2. 15°, 2.0 knots , \ 

3. 200°, 1.4 knots i 

4. 200°, 2.0 knots j 

8-67. A fix hds located your anchored 

ship at L40°30.'N, X73°58'W atv^ 1 

1500 on 15 September 19.75. What '' 
time does the next slack water 
period occur at this position? 

1. 1530 

2. 1612 

3. 1701 

4. 1811 

8-68. What was the current velocity at 
Rockaway Inlet at 2115 on 20 
October 1975? 

1. 1.3E .J 

2. 1. 3F 

3. 2. 6E 

4. 2.6F 



8-69, 



8-62. What term refers to the horizontal 
motion of water away from land 
caused by a falling tide? 

1. Run 

2. Ebb 

3. Flood 

4. Drift 

8-63. The period of time during which 
tidal currents reverse their 
direction is referred to as 

1. ebb current 

2. slack water 

3. flood current 

4. drift water 

8-64. What term refers to the direction 
of a tidal current? 

1. Drift 

2. Run 

3. Set J y U 
- 4. Flood 



Assume you are at Riverdale at 
1430 on 10 September 1975. What 
is the nearest time of maximum 
current? 

1. 1224. 

2. 1228 

3. 1847 f 

4. 1849 
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If no other information is given 
in the current tables, you may 
assume that the set of the ebb 
current is approximately equal to 
the 

!• flood velocity 

2, spring velocity 

3, flood direction 

4, reciprocal of the flood 
direction 



8-71, The height of tide at a given 
point will be lower than the 
predicted value if the barometer 
is A or the wind blows 
low, high 

B 

offshore, onshore 

1, A - low, B - offshore 

2. A - low, B - onshore 

i 3, A - high, B - offshore 
' 4 • A - high, B - onshore 
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Assigi^ment 9 



Tides and Currents (continued) ; and Weather 



Textbook; NAVEDTRA 10149-F: Pages 208-t237 



Learning Objective: See 
appropriate publications 
to- compute sunri-sey -siinset ? 
moonrise, and moonset. 



9-1. 



9-2. 



9-3. 



For items 9-4 ti^ru 9-7 use 
table 9A. 



9-4. 



If sunrise in 40''N latitude is at 
0615, at what time does twilight 
begin? / 

1. 0545 

2. 0615 

3. 0645 
4. ,0700 



What is the period of time between 
sunrise predictions published in 
(A) the Tide Tables, and (B> the 
Nautical Almanac? / 
1. Both (A) and (B) every fifth 
day r . 

(A) Every third day, (B) every 
fifth day / 
Both (A) and (B) every/ third 
day 

(A) Every fifth day, Ib) every 
third day 



9-5, 



9-6, 



What was the time oi sunrise at 
35'>N. latitude on 3 May 1975 
according to table 13-7/ in your 
textbook? / 

1. 0503 LMT / 

2. 0506 LMT 

3. 0508 LMT 

4. 0511 LMT 



r 9-7. 



Assume that your ship observes 
sunrise at 0505 on 4 August 1975 
at latitude 38 "N, longitude 75*»W. 
From your position what was the 
time of sunrise on 4 August at 
latitude '38*»N, longitude 22*>31'W? 

1. 0005 hours 

2. 0135 hours 

3. 0505 hours 

4. 0735 hours 

What was the time of sunset 7*'20' 
east of Hampton Roads on 7 August 
1975? 

1. 1837 hours 

2. 1850 hours 

3. 1902 hours 

4. 1940 hours 

Refer to table 13-8 in your text- 
book. Assume your position is 
exactly 75*»W longitude and sunset 
is calculated to occur at 1730. 
What is (A) the date and (B) your 
latitude? 

(A) 24 June 1975, 
(A) 25 June 1975, 



(A) 25 June 1975, 
(A) 26 June 1975, 



(B) 
(B) 
(B) 
(B) 



48'S 
48*'S 
20'S 
20^N 



What was the time (LMT) of sunrise 
at Hampton Ro^ids on 26 June 1975? 

1. 0432 hours 

2. 0441 hours 

3. 0446 hours 

4. 0453. hours 



o <\ 9 
o iJ 



&4 



^ Table 9A is the table used to apply 
a correction for longitude- ;when 
predicting sunrise and sunset by tide 
tables. Table 9A is the table 5 of the 
Tide Tables referred to i»i your textbook. 

o 

The following^ information describes 
how to use table 9A. 

If local meridian is east of stand- 
ard meridian, subtract the correction 
from local time. 

If local meridian is west of stand- 
ard meridian, add the correction to local 
time. 



For differences of longitude less 
than 15*», use the first part of the 
table. For greater differences use both 
parts thus: 47*'23' is equivalent to 
45*» +2*'23-, the correction for 45^ is 
3 hours, the correction for 2®23' is 10 
minutes, therefore, the total correction 
for the difference in longitude 47*'23* 
is 3 hours and 10 minutes. 



DUraraxuM of loncl- 
tnd* tetwMD lo- 
oaI aod suodird 
mtridian 


Correction 
to local 
dvlltima 
to obtain 
standard 
time 


Dtffereisoe of loncl- 
tudd between lo- 
cal and standard 
meridian 


Comctlon 
to local 
dvil time 
to obtain 
standard 
time 


Differenoe 
of longltnde 
between 
local and 
standard 
meridian 


Correction 
tolooa] 
dvU time 
to obtain 
standard 
time 


A AA A AT 

U UU to U U7 
0 08 to 0 22 
0 23 to 0 37 


MinuUM 
U 
1 
2 


• / • f 

7 to 7 o7 
7 38 to 7 52 
7 53 to 8 07 


.VfnuOs 

30 
31 
32 


• 

15 
30 
45 


Honrs 

1 
2 
3 


A OO A CO 

U oo to U 5/ 

0 53 to 1 07 

1 08 to 1 22 


o 
o 

4 

5 


O AO 4a Q OO 

o Uo to O 

8 23 to 8 37 
8 38 to 8 52 


33 
34 
35 


60 
75 
90 


4 
5 
6 


1 23 to 1 37 
1 38 to 1 52 . 
1 53 to 2 07 


' 6 
7 
8 


8 53 to 9 07 

9 08 to 9 22 
9 23 to 9 37 


36 
37 
38 


105 
120 
135 


7 
8 
9 


2 08 to 2 22 
2 23 to 2 37 
2 38 V J 2 52 


9 
10 
11 


9 38 to' 9 52 
9 53 to 10 07 
10 08 to 10 22 


39 
40 
41 


150 
165 
180 


10 
11 
12 


2 53 to 3 07 

3 38 to 3 22 
3 23 to 3 37 


12 
13 
14 


10 23 to 10 37 
10 38 to 10 52 
10 53 to 11 07 


42 
43 
44 






3 38 to 3 52 

3 53 to 4 07 

4 08 to 4 22 


15 
16 
17 


11 08 to 11 22 
11 23 to 11 37 
11 38 to 11 52 


45 
46 
47 






4 23 to 4 37 
4 38 to 4 52 
4 53 to 5 07 


18 

19 , 
20 


11 53 to 12 07 

12 08 to 12 22 
12 23 to 12 37 


48 
49 

50 






5 08 to 5 22 
5 23 to 5 37 
5. 38 to 5 52 


21 
22 
23 


12 38 to 12 52 

12 53 to 13 07 

13 08 to 13 22 


51 
52 

53 






5 53 to 6 07 

6 08 to 22 
6 23 to 6 37 


24 
25 
26 


13 23 to 13 37 
13"38 to 13 52 
13 53 to 14 07 


54 






55 
56 






6 38 to G 52 

6 53 to 7 07 

7 08 to 7 22 


27 
28 
29 


14 08 to 14 22 
14 23 to 14 37. 
14 38 to 14 52 


57 
58 
59 







Table 9A. — Reduction of Local Mean Time to Standard Time. 
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-8. At what standard time did the sun 
rise on 25 June 1975 at a position 
that is exactly le^'N of Hampton 
Roads? 

1. 0115 hours 

2. 0248. hours - 

3. 0340 hours 

4. 0346 hours 

-?. What time (LMT) did the Moon set 
on 26 June 1975 at 50°S latitude 
and 36 °E longitude? 

1. 0848 

2. 0918 

3. 1051 

4. 1112 

Learning* Objective: Identify 
major components of the atmos- 
phere and their general effect 
on weather. 



10. What gas, near the Earth's sur- 
face, has the largest percentage 
by volume of the atmosphere? 

1. Oxygen 

2. Argon 

3. Nitrogen 
" 4. Helium 



11, 



Which of the following is a fac- 
tor in considering the makeup 
of weather?^ — 

1. Humidity 

2. Atmospheric pressure 

3. Temperature 

4. All the above 

Learning Objective: Determine 
atmospheric temperatures, dew- 
point, and humidity. 



12. A temperature of 72°F is equiva- 
lent to what Celsius temperature? 

1. 22.2° 

2. 57.7° 

3. 161.6 

4. 62.3 

13. A temperature of 54.. 8C is equiva- 
lent to what Fahrenheit tempera- 



ture.?— 
1. 128.6° 
.2. 130.6° 

3. 132.6 

4. 134.6 



9-14. What instrument is used to deter- 
mine relative humidity and 
dewpoint? 

1. Anemometer 

2. Synchro repeater 

3. Psychrometer 

4. Aneroid barometer 



9-15, 



9-16. 



The difference between the wet- 
bulb and the dry-bulb thermometer 
readings is used to determine 
the 

1. diurnal variation 

2. relative humidity 

3. minimum temperature 

4. maximum temperature 

:Vhat is the relative humidity 
when the amount of water vapor 
in the air has reached the sat- 
uration point? 



-1, 
2. 
3. 
4, 



0 percent 
50 percent: 
100 peicent 

Impbssibl.^ to determine with- 
out knowing the air temperature 



9-17, 



9-18, 



The difference between the dry- 
bulb and wet-bulb readings is 
called "the depression of the 
wet-bulb." 

What is the dewpoint if the^air 
temperature is 50°F and the 
relative humidity is 100 percent? 

1. 50°F 

2. 60°F 

3. 80°F 

4. 100°F . c ' 

is the dewpoint if the wet- 
bulb .temperature is 58°F and 
the dry-bulb temperature is 65°F? 

1. 47°F 

2. 53°F. 

3. 58°F 
4-. 65°)? 

Learning oiijective: Tdentify 

the different types of baro- 
meters. 



9-70. 



The primary purpose of^a barometer 
is to measure the 

1. altitude above or below sea 
level 

2. variations in ambient tempera-^* 
ture 

3. amount of reTative humidity 

4. variations \in atmospheric 
pressure 



-21. What are the two types of baro- • 
meters used by the Navy? 

1. •TUleroid and isometric 

2. Mercurial and alcohol 

3. Mercurial and aneroid 

4. Isometric and metallic 

-22. For which of the following must 

an aneroid barometer be corrected? 

1. Humidity 

2 . Temperature 

3. Latitude 

4. Altitude 

•23. Barometers are graduated in either 
inches of mercury or millimeters. 

•24. What is the average atmospheric 
pressure at the Earth's surface? 

1. 28.92 inches 

2. '29.50 inches 

3. '•9.92 inches 

4. j;0.32 inches 



Learning Objective: Identify - 
atmospheric conditions and 
characteristics. 



25. A boundaLy between distinctively 
different air masses is called 

1. a pressure area 

2. maritime masses 

3. a front 

4. all the above 

26. In what values are pressure points 
usually indicated in weather 
charts? 

1. Isobars 

2. Centimeters 

3. Inches 

4 . Millibars 

27. Isobars^are lines on a weather 
chart that connect points of 
equal 

1<, temperature 

2 . humidity 

3. pressure 

4 . wind velocity 

28. Which of the following atmospheric: 
features is determined by the 
amount of difference in pressure, 
and the distance of the high pres- 
sure area from the low pressure 
area? 

1. Size of the pressure area 

2. Cloud heights 

3. wind strength 
.4. All the above 



9-29. The wind velocity is likely to 
be highest in the area on a 
weather chart where the isobars^ 
are 

1. widely separated 

2. close together 

3 . V-shaped 

4 . curved 

9-30. Which of the following alterna- 
tives defines a cyclone? 

1. An approximately circular ^ 
portion of the atmbsphere, in 
the vicinity of an atmospheric 
high 

2. The thin zone of discontinuity 
between two air masses 

3. An approximately circular 
portion of the atmosphere, in 
the vicinity of an atmospheric 
low 

4. A movement of air down a 
pressure gradient from higher 
to lower pressure 



Learning Objective; Deter- 
mine wind flows in different 
pressure areas. 



0 Items 9-31 and 9-32 refer to / 
figure 14-12 in your text. 

9-31, In what direction does t'he air 

move in a cyclone that is centered 
over the state of Kansas? 

1. Counterclockwise toward the 
center 

2. Clockwise toward the center 

3. Counterclockwise away from 
the center 

4. Clockwise away from the center 

9-32. Assume you are in the Southern 
Hemisphere fiicing the wind that 
is circulating around a low 
pressure area. Where is the 
center of the area in relation 
to your position? 

1. Toward your left 

2. Directly in front of you 

3. Directly in back of you 

4. Toward your right 
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Figure 9A. — Wind flow around pres- 
sure area 

9-33. Which pressure area in figure 9A 
represents a Southern Hemisphere 
anticyclone with wind velocities 
of 15 knots? 

1. A 

2. B 

3. C . 

4. D 

9-34. Which pressure area in figure 9A 
represents a Northern Hemisphere 
cyclone with wind velocities of 
10 knots? 

1. A 

2. B 

3. r 

4. D • 

9-35. A tropical cyclones in the West 
Indies is usually called a 
1 • typhoon 
2. hurricane 
3 3. doldrum 
4 . tornado 

9-36. Which of the following is charac- 
teristic of the center of a 
tropical cyclone? 

1. A low, dense cloud cover 

2 . A calm sea 

3. Calm or light air 

4. Extremely high winds 



3-37. Which of the following regions 
is normally free of tropical 
cyclones? 
. 1. North Atlantic 

2. South Atlantic 

3. North Pacific 

4. South Pacific 



Learning Objective: Record 
and interpret synoptic 
observations. 



9-38. In what publications will you 

find details for recording weather 
observations and for coding these 
observations for radio transmis- 
sion? 

1. Deck log 

2. Navigator's notebook 

3. Fleet Weather Central Log 

4. Manual for Surface Weather 
Observation 

i5-39. What plain language word is 

inserted before the 5-d'git coded 
weather message to explain a cer- 
tain weather phenomenon? 

1. Rain 

2. Hail 

3. Ice 

4. Thunderstorms 

9-40. What two elements of weather 

can best be used to assist you 
in forecasting bad ./eather? 

1. Temperature and cttinospheric 
pressure 

2. Cloud formation? and wind 

3. Wind and atmospheric pressure 

4. Temperature and cloud 
formations 

9-41. The twice daHy' "^ai^at ion in the 
barometer is called 

1. barometer correction 

2. diurnal change 
0^ 3. pressure front 

4. frontal masses 



€8 
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■>9-42. Assome that the graph shown in 

textbook figure 14-16 represents 
readings taken at Norfolk, 
•/Virginia on 25 January 1976 emd 
/ that ^Jie 1000 reading is the 
/ lowest recorded for that hour 
- ; during the period 1 -.25 January 
/ 1976.. The readings taken at 
1000 on 26 January 1976 and at 
1000 on 27 January 1976 Were 
29.86 and 29.83 respectively. 
(A) What does this situation indi- 
cate, and (B) what action, if any, 
should you take? 
1. (A) A high-pressure area is 

approaching; (B) the OOD should 

j_ be notified 

~ 2. (Al~ A' low-pressW is 

approaching; (B) the OOD should 
be notified i. 

3. (A) A low-pressiare area is 
approaching; (B) hone, this is 
a normal diurnal change 

4. (A) A high- pressure area is 
approaching; (B) none, this is 
a normal diiirnal change 



Learning Objective: Deter- 
mine wind by the Beaufort 
scale. 



9-43. When the Beaufort scale is used, 

the wind velocity is estimated 
■ by-'obBerviifig -^the 

1. effect of the wind on the sur- 
face of the sea 

2. speed of the lowest clouds in 
the sky 

3. trend of the pressure -and air 
temperature 

4. rate of evaporation from a 
water surface 

9-44. A wind of Beaufort .force 5 is 
called a 

1. moderate breeze 

2. moderate gale 

3. fresh breeze 

4. fresh gale 



Learning Object! »/e: Identify 
methods of determining wind 
speed and direction. 



9-45. An instrumei^t used to. measure 

wind speed on a ship is called a 
• 1. thermograph 

2. theodolite 

3. clinometoor , 
i • anemometer 




Figure 9B. — Anemometer repeater 

f In answering items 9-46^^thr\i. 
9-50, assume that the anemometer 
synclro repeater shown in figure 9B is 
on the bridge of a ship . making 30 knots 
on course 270®T. 

9-46, The dial of the anemometer synchro 
♦repeater in' figure 9B indicates 
a relative wind direction of 

1. 000*» 

2. 030*» ' 

3. 080*> 

4. 250*> 

9-47. The outer scale of the anemometer 
synchro repeater in figure 9B 
indicates the • 

1. ship's heading 

2. ship's speed 

3. relative wind direction 

4. relative wind velocity ' 
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9-48. What is the velocity of the ship's 
wind in the situation in figure 
9B? 

1. 2a knots 

2. 30 knots 

3. 50 knots 

4. 80 knots 

9'-49. The direction of the ship's wind 
in the situation in figure 9B is 
from . 
1. 000**T 

2\ 090*>T , 

3. ISO'^T 

4. 270*^T . 

9-50. The direction of the resulteint 

wind .in the situation in figure 9B 
is from 



In items 9-56 thru 9-58, select the 
classes of clouds from column B that 
are contained in the family of clouds 
listed in column A. Refer %o figure 
14-29 of your" text. 



A. Faunily 
9-56. High clouds 
9-57. Middle clouds 
9-58. Low clouds " 



B. Classes 

1. Altocumulus 

2 . CirrocumulUs 

3 • Cumulus 

4 . Stratocumu- 
lus 



1. 
2. 
3. 
4. 



060**T 
120**T 
240*^1 
300** 



9-59, 



Learning Objective: Identify 
the types of clouds and fogs 
and describe related weather. 

9-51. \ By what basic process does water 
vapor form clouds? 

1. Crystallization 

2. Distillation 

3. Evaporation 

4. Condensation 

9-52. Which of the following is not 
necessary for clouds to form? 

1. Wind 

2. Moisture 

3. A cooling process 

4. Nygroscopic nuclei 



9-60, 



9-61, 



9-62, 



9-53. Clouds described as hook-shaped, 
thin, and feather-like are iden- 
r tified by the name 

1. cirrus 

2. stratus 9-63. 

3. cumulus 

4. nimbostratus 

'■S 

9-54. WJiat type of clouds are associated 
with the term mackerel sky? 

1. Cirrostratus 

2. Cumulonimbus 

3 . Stratocumulus 

4 . Cirrocumulus 

9-55. What type of weather usually fol- 
lov^s cirrostratus clouds that were 
preceded by some other form of 
cirrus clouds? ' 

1. Fog 

2. Fair 

3. Clear and cold 4\ . 

4. Rain o9i^ 



Continuous rain may be expected 
from what type of cloud? 

1. Stratus 

2. Altostratus 

3 . Stratocumulus 

4 . Nimbostratus 

Vertical development is indicative 
of which cloud types? 

1. Altostratus £uid cumulus 

2. Cumulonimbus and stratus 

3. Stratus and nimbostratus 

4. Cumulus and cumulonimbus 

A distinctive feature of cumulo- 
nimbus clouds, is .their i ^ rl „ . 

1. hazy appearance 

2. wispiness 

3. anvil-shaped topjS 
4 • shapelessness 

Which form of precipitation, might 
you expect from cumulonimbus clouds? 

1. Rain 

2. Snow 

3. Hail 

4. Any of the above 

Which of the following conditions 
will probably cause onshore winds 
to produce fog along a coastline? 
The onshore winds are forced 
upward by the land 
The waters adjacent to the 
iand are colder than the waters 
farther offshore 
The Sun heats the land for a 
considerable distance inland 
The water heats up and cools 
faster than the land 



1. 



2. 



3. 
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Learning Objective: Recognize 
characteristics of weather 
fronts • 



In items 9-67 thru 9-72, select from 
column B the wind speeds indicated by 
the storm-warning signals in column A. 



9-64. The area of convergence of warm 
and cold fronts usually is a 
low-pressure area". ' 

9-65. The passage of which type of 

weather front is usually accom- 
panied by a relatively narrow 
but often violent band of 
weather? 

1. Warm front 

2. An occluded front 

3. Slow-moving cold front 
4.^ Fast-moving cold front 

9-66. A steady drizzle is falling 

during the approach of a warm 
front. What type of cloud 
first precedes the front? 

1. Cirrostratus 

2. Cirrus 

3. Altostratus 

4. Cumulonimbus 

Learning Objective: Inter- 
pret storm-warning signals. 



' A. Signals 

9-67. Two square red 

flags with black 
centers by day 

9-68. A white light 

above a red light 
at night 

9-69. A white light 

between two red ' 
lights at night 

9-70. One red pennant 
by day 

9-71. One red flag 
with a black 
center by day 

9-72. Two red pennants 
by day 



B. Wind Speeds 

1. Up to 33 
knots 

2. From 34 to 
48 knots 

3. From 48 to 
63 knots 

4. From 64 
knots and 
above 
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Assignment 10 

Maneuvering Board; Comnmnications 
Textbooks NAVEDTRA 10149^F: Pages 238-267 



Learning Objective: Describe 
relative notion and the rela- 
tive plot. 



^ Prior to commencing the maneuvering 
board section (items 10-10 through 
10-33) you should have available; soft 
lead pencil r dividers end parallel 
rulers. Several blank maneuvering 
boards are provided with the course. 

10-1. Iir which of the following situa- 
tions is there no relative move- 
ment between two ahips? 

1. One ship is stationary and the 
other has way on 

2. Both ships are steaiming at the 
same speed or' different courses 

3. Both ships are. l ♦-.earning on,, the 
seime course at different speeds 

4. Both ships are ste/uning on the 
s£une course and at the saune 
speed 

lO-iZ. Assume that your ship is steaming 
on course 180**T and a target is 
sighted at a range of 10 miles 
bearing 270*^1. One hour later 
the range and bearing to the 
, target is 5 miles at 270**T. .What 
is the distance of relative move- 
ment? 

1. 5 miles 

2. _ 10 miles 
1 .~T5~ miles 
4. 20 miles 




Figure lOA^ — Relative movement plot 

10-3. What symbol in figure lOA repre- 
sents the position of the reference 
ship? 

1. M2 

2, M 
3. 

4. r 

10-4. When is the position of the refer- 
ence ship placed in the center of 
the maneuvering board? 

1. Only when it is stationary 

2. Onlyj^hen it is a flagship or 
tlie coimwmd~*8hip of formation 

3. Only when its relative position 
to one other moving ship is 
being determined 

4. At all times 
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10~5. What scale are you using if circle 
7 on your maneuvering board repre- 
sents 35,000 yards? 

1. 2:1 

2. 3a 

3. 4:1 
. 4. 5:1 

10-6. You are plotting a contact that 

will vuy in range from 7,000 yards 
to 32,000 yards. You want to use 
one scale throughout the plot. 
Which scale do you use? 

1. 1:1 * 

2. 2:1 
' 3. 3:1 

4. 4:1 

10-7. What does the lengUV of line M1-M2 
in figure lOA repreeeiit? 

1. Actual cpe*^'^ of thv: reference 
ship 

2. Relative soeei of tint maneuver- 
ing ship 

3. Relative cli8^;!<ncG traveled by 
the reference inhtp 

4. Relative distance traveled by 
the maneuvering ship 

10-8. What does the line M1-M2 represent? 
1. Actual course of the target 
2 • Actual course of o\m ship 

3. Relative movement c;!* the target 

4. Relative movement of < ship 

10-9. In figure lOA, the M1-M2 plot 
represents , ^ ' 

1. speed^a/id bearing 

2. beariivi^and distc^nce 

3. distance and course 

4. speed and course 

9 Plot the following information on 
a maneuvering board for items 10-10 
through 10-11. You are on coutse 030^ at 
10 kts. At time 0305, you have a contact 
bearing OOO^T at 9,200 yards. At time 
0311, you hold the same contact bezorirg 
040'*T at 8,000 yards. 



"i;e'ar hing~Ob j ect ive 1 " ^olve 

maneuvering board problems. 



10-10. The DRM of the contact 'is 

1. 031«T A 

2. 121«T \ 

3. 162*»'i; 
4.. 301*T 

10-11. The SRM of the contact is 

1 . 3 knots 

2. 30 knots 

3. 60 knots 

4. 70 knots 

10-12^ What approximate time in minutes 
does it take your ship to go 
35,000 yards at a speed of 19 
knots? 

1. 55 

2. 5C 

3. 45 

4. 40 

lti-13. The vector diagram is used to 
indicate 

1. speeds and bearings 

2. bearings and distances 

3. distances and courses 

4. speeds and courses 

10-14. In the vector diagram the length 
of liiie rm represents the 

1 . relative speed of the reference 
ship 

2. relative speed of the maneuver- 
ing.: ship 

3. actual speed of the reference 
ship 

4. actual speed of the maneuver- 
ing ship 

^ Use the foj^wing information ilor 
items 10-15 tturough 10-21. Youi: 
ship is making 27 knobs, on course 033^T. 
At 1400 a contacts bears 340^T at a 
distemce of 19,000 yards. The same ; 
contact bears 325^T, distance 12,000 
yards at 1406. 

10-15. What is the direction of relative 
motion? 

1. 175*T 

2. 183**T 

3. 225**T 

4t-355^T~ 
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10-16. What will the contact bear from 
you Vhen it reaches the closest 
point of approach (CPA)? 

1. 033*T 

2. 145<>T 

3. 183*»T 

4. 273<'y 

• 10-17. What will be the range to the 
contact when it reaches CPA? 

1. /7,400 yards ' 

2. /9,500 yards « 

3. 12,000 yards 
4. 19, 000 yards 

10-18. What will be the contact's 

relative bearing from your ship 
when it reaches CPA? 

1. 030^R 

2. 183 

^ 3. 240«R 
/ 4. 273«R 

10-19. What is the relative speed? 
1. 20 knots 
' 2. 30 knots 
/ 3. 40 knots 
/ 4. 50 knots 

. 10-20. What will be the time when the 
/ contact reaches CPA? 

/ 1. 1406 

/ 2. 1413 

/ 3. 1419 

/ .4. 1440 

' 10-21. What is "the contact's course and 
/ speed? 

1. 145<>T at 21 knots . 

2. 183«T at 25 knots -/ 

3. 213<>T at 25 knots / 

4. 324^' at 22 knots 



^ For items 10-22 and 10-23, assume 
that at 1406 the contact in the 
preceding problem changes course to 
120*T and increases speed to 30 kts. 

10-22. What will be the new bearing and 
distance of CPA? 

1. 120^T, 15,000 yards 

2. 164^T, 11,300 yards 

3. 254 «T, 4>000 yards 

4. 273!>T, 7,!00 yards 



10-23, 



What will be the new time of CPA? 
1* 1406 

2. 1414 

3. 1419 

4. 1423' • 



/ 
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^ Plot the following information on 
a maneuvering board for items 
10-24 through 10-28. Assume that your 
ship is in. formation steaming on course 
18C*T, speed 18 knots, with your ship 
at 200^T, 8 miles from the flagship. 
You receive orders to proceed at 25 knots 
to a new station bearing 090°T, distance 
4 miles from the flagship, you are to 
use a course of 070°T. 

,10-24. What does the guide bear from you 
at the beginning of this maneuver? 

1. 020*»T 

2. 090°T 

3. 200*»T 

4. 270°T 

10"25. What is the relative.„disjtance 

traveled by the maneuvering ship? 

1. 10.1 miles ; 

2. 12.8 miles . 

3. 14.6 miles 

4. 18.2 miles 



10-29. What is the direction of relative 
movement of Cruiser A? 

1. 140°T 

2. 320°T 

3. 355°T 

4. 000°T 



/ 



10-26. 



What is the bearing and range to 
the guide when you reach the 
closest point of approach (CPA)? 

1. 020?T, 8 miles 

2. 130°y/ 3 miles 

3. 270°k 4 miles 

4. 310*»TV 3 miles 

10-27, What course would you have to 
steer if you were required to 
proceed to station at IS knots? - 

1. 070°T 

2. 095°T 

3. 125°T 

4. 180°T 

10-28. What speed would ydu have to make 
to station if you were required 
to steer a course of 130°T? 
. 1- 12 knots 

2 . 15 knots 

3. 18 knots 

4. 25 knots 

0 Information for items 10-29 

through 10-33. Your ship is the 
formation guide on course 175°T, speed 
15 knots. Cruiser A bears 000°R from 
your ship, distance 10 miles, and is 
ordered to take station bearing 90°R 
from the guide, distance 7 miles. 
Cruiser A is to complete the maneuver in 
50 minutes. / 



10-30.. What is Cruiser A's relative 
speed for this maneuver? 
1- 9 knots 
2. 10 knots - 
3- 15 knots 
4. 30 knots 

10-31. What course would Cruiser A 

steer to complete the maneuver? 

1. 160°T 

2. 175°T 

- - - - 3 247-°T - - 

4. 2t2°T 

10-32. What true speed will Cruiser A 
use for this maneuver? 

1 . 9 knots 

2. 10 knots 

3. 14.6 knots 

4. 28.5 knots 

10-33. What is Cruiser A's distance f?:om 
your ship at CPA? 

1. 2,9 miles 

2. 5.7 miles 

3. 7 miles 

4. 10 miles - - 



/ 



Learning Objective: Solve 
for apparent and true wind. 

lp-34. Your ship is on course 320°t/' 
speed 15 knots and the relative 
aneitiometer shows 045° at 25 
knots. What is the true wind? 

1. 005°T at 25 knots 

2. 042°T at 18 knots 

3. 185°T at 25 knots 

4. 222°T at 18 knots 

10-35. Your carrier is on coUrse 350°t/ 
speed 15 knots. The true wind 
is 10 knots from 240°T. What is 
the apparent wind? 

1. 060°T at 10 knots 

2. 131°T at 15 knots 

3. 170°T at 15 knots 

4. 311°T at 15 knots 
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Learning Objectives: Identify 
various forms of naval commu- 
nications, message forms, and 
formats.. Define prowords. 



10-36. What is the roost secure method 
for a ship's external communi- 
cations? 

1. Voice radio 

2. visual 

3. Messenger 

4. Approved wire circuit 



10-42. 



10-43, 



10-37, 



10-38, 



10-39, 



For fast, short range, external 
communications, ships use 
1. messengers ^ 
J2*_.regijLt_ered__m^^ 

3, radiotelegraph 

4, voice radio 

What is the least secure method 
for a ship's external communica- 
tions? 

1. Voice radio 

2. visual 

3. Messenger 

4. Approve! wire circuit 

The correct distance between ths 
lips and the radiotelephone 
microphone is about 

1. 1 in, 

2. 2 in. 

-3v---3--in. - - 

4. 4 in. 



10-40. What publication contains radio- 
telephone procedures? 

1. Pub No. 102 

2. ATP IB 

3. ACP 125 

4. ACP 129 

IO-4'I. What is the correct pronunciation 
for the numeral 2,500? 

1. Twen-ty fi-yive hun-dred 

2. Too fife hun-drea 

3. Too fife zero zero 

4. Twen-ty fi-yive zero zero 



Learning Objective: Define 
and interpret pro signs and 
prowords . 



10-44, 



10-45, 



10-46, 



Why are prowords and prosigns 
used in naval communications? 

1, To give a degree of security 

2, To provide standard terminology 

3, To speed the^handling of 
messages 

4 • To confuse the enemy = 



What pro>vord do you use to 
separate the heading of your 
message from the text? 

1. BREAK 

2. SEPARATION 

3. PAUSE 

4. WAIT 

What is the corresponcling prosign 
for _thje_prpword "Immediate 
Execute"? 

1. XCT 

2. »1T 

3. XI 

4. IX 

What is the meaning of the pro- 
sign IMI? 

1 . Execute 

2. End of transmission 

3 . Repeat 

4. Go ahead 

What is the proword for an action 
addressee on a message? 
1- ACTION 

2 . FROM — - 

3. A 

4. TO 



Learning Objective: Identify 
foms and components of. naval 
messages. 



10-47. What are the three forms of 
military messages? 

1, Heading, text, and ending 

2. Preamble, address, and prefix 

3, Voice radio, telegraph and 
visual 

4. Plaindress, abbreviated 
plaindress, and codress 
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10-48. What is the most common message 
form used in voice radio commu- 
nications? 

1. Plaindre&s 

2. Abbreviated plaindress 

3. Codresd 

4 • Executive . 

10t49, What are the three major parts of 
a message? 

1. Heading, taxt, and ending 

2. Preamble, address, and prefix 

3. Plaindress, abbreviated plain- 
dress, and codress 

4. Procedure, preamble, and ending 



.-tea.?n^yig . cy^ j ec t i ve : p. e t er - 

mine proper radiotelephone 
procedures. 



1P"50. The text of a message contains a 
> group ;,of difficult words. In the 

message, you should preface this 
group of words with -the proword 

1. I SAY 

2. I SPELL 

3. INFO 

'4. SERVICE 

lp-51. What does the. proword OUT mean? 

1. The station sending the message 
wants the receiving 

station to acknowledge receipt 

of the message 

2. The station stnding the message 
is standing by for a reply 
The station receiving the 
message is required to read it 
back to the sending station 
The station sending/ theZnessage 
has completed his transmission 
and requires no ar/swer 



3. 



4. 



Information for itenvfe 10-52 thru 
• 10-60: Your statiori is OLYMPUS 
and the collective call sidn is EARTH- 
BOUND. The stations in thl net are 
WIND, FIRE, WATER, and AIR J 



10-52. You call the statioi 
in order to check tl 
mission by sending 

1. WIND, FIRE, WATE 
THIS IS OLYMPUS- 

2. EARTHBOUND — THIS 
OVER AND OUT 

3. OLYMPUS— CALLING 
OVER 

4. EARTHBOUND — THIS 
OVER 



IS on the net 
leir trans- 

and AIR — 
•OVER 

IS OLYMPUS — 
COLLECTIVE — 
IS OLYMPUS— 



10-53. You want to address a call to all 
net stations excc-pt FIRE. What 
should you transmit? 

1. WATER— AIR— WIND— THII> IS 
OTjYMPUS — OVER 

2. EARTHBOUND— EXEMPT FIRE--THIS 
IS OLYIIPUS— OVER 

3 . EARTHBOUND— THIS IS OLYMPUS- 
EXEMPT FIRE— over: 

4. EARTHBOUND—THIS is OLYMPUS— 
FIRE DISREGARD— OVER 

10-54. If communication conditions are 
good, which of the net stations 
will reply to your message first? 
1. WIND 
2; FIRE 

3. WATER 

4. AIR 

0 Information for items 10-55 and 
10-56r You^ are next given a 
message for WIND and FIRE and you use 
the full message format. The date of 
the transmission is 30 June. T]he time 
is 1145 GMT. The text of the message is 
as follows: UNCLAS CONVOY ARRIVING 
THREE ZERO ONE FOUR THREE ZERO ZULU. 

10-55. FIRE was unable to receive- the 
heading of • your message clearly 
because of static durinc^ trans- 
mission. In order to check the 
heading, FIRE transmits 

1. OLYMPUS— THIS IS FIRE— SAY 
AGAIN — ALL BEFORE UNCLAS — 
OVER 

2. OLYMPUS— THIS IS FIRE—REPEAT 
HEADING— OVER 

3. THIS IS FIRE- -REPEAT ALL 

^ BETWEEN FIRE AND CONVOY — OVER 

4. THIS y.S ij'IRE— REPEAT ALL BSPORE 
ZULU— OVER 



10-56. 



During transmission of the text 
of your message, you accidentally 
send FOUR ZERO ONE FOUR. You do 
not notice the error until you 
have finished transmitting the 
text. At that point you correct 
the error by transmitting 

1. THREE 

2. CORRECTION — THREE 

3. CORRECTION—ARRIVIWS THREE 
ZERO ONE FOUR 

4. FOUR WRONG — CORRECTION THREE 
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10-57. To cancel your message during 
transmission^ you have to send 
1. DISREGARD THIS TRANSMISSION 
2 • another message to cancel the 
first 

3. the vord CANCEL 

4. the prowqrd ERROR repeated 
three times 

10-58. When transmitting a message, to 
which no reply is permitted^ 
you repeat 

1. each group immediately after 
it Is sent 

2. the entire message 

.3. the text of the message only 
4 • the heading of the message only 

10-59. FIRE wants verification of a 

message sent by OLYMPUS; OLYMPUS 
should retransmit the 

1. entire message immediately 

2. entire message after checking 
it with the originator . 

3. heading of the message 

4. text of the message after 
checking it with the originator 

10-60. WATER reads back a message incor- 
rectly. You answer with the pro- 
word WRONG followed by the 

1. DTG of the message 

2. proword CORRECT MESSAGE IS 

3. correct version of the message 

4. calL sign of the station called 

10-61. The executive method of radio- 
telephone transmission is used to 

1. ensure that stations called 
act in a timed sequence 

2. permit deferred action by the 
(Stations called 

3. permit several stations to act 
simultaneously ' 

4. notify the stations called that 
the message takes priority 
over all others 



10-62. What proword immediately precedes 
the proword ordering units to 
execute a tactical signal? 

1. Execute to follow 

2. Immediate execute 

3. Standby ^ 

4. Execute 

10-63. You receive a tactical message 
in which the text is repeated 
twice. What executive method is 
being used? 

1. Intermediate 

2 . Normal V-^, 

3. Delayed 

4. Immediate 

10-64. Who is authorized to acknowledge 
a message? ' 

1. The operator responsible for 
.transmitting the original 
message 

2. The originator of the original, 
mbssege 

3. Anyone authorized by the. origi- 
nator of the original message 

4. The commanding officer ox -ar- 
sons authorized by him 

10-65. You have been directed by proper 

authority to acknowledge a message 
over the, radiotelephone. You 
reply with the proword (s) 

1. ROGER only ■ 

2. WILCO onlv 

3 . ROGER WILCO " 

4. ACKNOWLEDGE 
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Assignment 11 



Coinmunications (Continued ) 

Textbook, NAVEDTRA 10149-F: Pages 268-283 



Learning. Objective: Identify 
.methods of visual signaling/ 



11-1. Your best approach to learning 

the Morse code visual equivalents 
of characters is to 

1. count. the dots and dashes 

2. learn the sight patterns 

3. count the niombers of combina- 
tions of dots and dashes 

. 4.. learn the rhythmic patterns of 
dots 



Group 


Code 


a 

Phonetic Spelling 


DXT 




DELTA XRAY TANGO 








GNM 




GOLF NOVEMBER MIKE 




Table. 


llA 



i.1-3. What is the phonetic spelling for 
the Morse code group shown under 
"Code"? . , 

1. KILO QUEBEC ROMEO 

2. KILO YANKEE ROMEO 

3. ROMEO YANKEE KILO 

4. ROMEO QUEBEC KILO 

11-4. What are the Morse code characters 
for the phonetic spelling GOLF 
NOVEMBER MIKE? 
^ 1. - — 

2. — - 

3. -— - 

4. ~- ... — ■ 

11-5. The next to the last character in 
/ the word INTERROGATIVE is pro- 
nounced 
1. VEEK TOR 
2, 
3. 
4. 



0 Table llA shows code groups, 

Morsf code characters, and phonetic ~ 
spellings. Fill in the blank spaces in 11-6, 
the table before answering exercises 
11-2 through 11-4. 

11-2. What Morse code characters should 
be placed in the code column for 
the group DXT? 

1.. ^^^^^ 

2. — — 

3. — — — 

4. --« 



VEEK TOH 
VIK TAH 
VIK TAH 



Learning Objective: Identify 
techniques of learning and \ 
transmitting Morse code and 
semaphore signals 



What is the sight pattern for the 
number zero? . ' 

1 . Dot-dash-dash-dash-dash 

2 . Dot-dot-dash-dash-dash 

3. Dot-dot-dot-dot-dot ^ 

4. Dash-dash-dash-dash-dash 

When you first practice receiving 
Morse code, you should start by 
learning to read 

1. individual dots and dashes 

2. individual letters and numbers. 

3. code groups 

4. plain language 

9 



412 



►8. At what rate should you first 
practice sending Morse code by 
flashing light? 

1. Fastest possible 

2. Slowest practiccible 

3. Half that at which you can 
receive 

4. The same as that at which you 
cem receive 

9. Compared with flashing light, 
semaphore provides greater 

1. speed and^ range 

2. speed and security 

3. security and range 

4. security, range, and speed 

10- Which method of visual signaling 
requires no special equipment 
for short distances? 

1- Yardarm blinker 

2. Flashing light 

3. Flaghoist 

4 . Semaphore 

11- When you send semaphore, you ':■ 
should make sure that you 

1- position your arms correctly 

2- move your flags smartly 

3. do not confuse your right arm 
position with the'' left arm 
position 

4. do all of the above 

12. How many letters may be trans- 
^ mitted using a single flag? 
1. 4 ' 



2. 
3. 
4. 



7 
8 
14 



13- 



How many combinations of the arm 
position are possible in semaphore? 

1. 4 

2. 8 

3. 26 

4. 28 ' 



^ Items 11-14 thru 11-16 refer to 
figxire llA. 

11-14. Semaphore signal A is used to 
1- indicate an error 
2. separate code groups 
3^ attract attention 
, 4 • answer a call 

11-15. What signal do you use just 

before you trauismit a sequence 
of numbers? 

1. A 

2. B 
3- C 
4. D 

11-16- Signal D is used to 

1. indicate an erro^ 

2. indicate the end of a word 

3. attract attention 

4 . answer a call 

11-17- One of the most popular methods 
of teaching strikers the sema- 
phore alphabet is known as the 
system of 

1. pairs 

2 . opposites 

3. wholes 

4 . repeaters 



Learning Objective: Identify 
signal flags and flaghoist 
procedure - 



11-18. Which method of visual signaling 
generally ensures a more uniform 
execution of a maneuver than any 
other system? 

1. Flaghoist 

2. Semaphore 

3. Flashing light 
4- Pyrotechnics 




Figure llA. — Semaphore flags 
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figure IIB.— Signal flag 



11-19. 



ttems 11-19 thru 11-21 refer to 
figure IIB, 

'The fly- of a signal flag is 
indicated by the letter 



1. 

3. 
4. 



W 

X 
Y 
Z 



11-20. 



11-21, 



What part of a flag is shown by 
the letter Y? 

1. Tackling 

2. Hoist 

3. Tabling 

4. Tail line 

What is the function of part X? 

1. To space flags in a signal 

2. To reinforce the flag at the 
point of greatest stress 

3. To hoist the flag to the 
yardarm 

4. To attach the flag to the 
. preceding flag 



11-22. A group of flaghoist signals 

flying simultaneously is called 
a 

1. fly 

2. display 

3. hoist 

4. simultaneous hoist 



FORWARD AFT 



Figure lie. -^-Flaghoist signals 

^ Items 11-23 and 11-24 refer to 
figure IIC. 

11-23. The flaghoist signal is flown 
from the 

1. truck 

2. triatic stay 

3. port yardamn 

4 . foremast 

11-24. What is the complete signal (in-r 
proper order) ? 

■1. FOXTROT, ALFA, ZE^O, BPAVO 

2. BRAVO, ZERO, ALFA, FOXTROT 

3. FOXTROT, ZERO, ALFA, BRAVO 

4. ZERO, BRAVO, FOXTROT, ALFA 

11"25. Assume that 'a ship raises several 
flaghoist signals, one hoist at 
the masthead, one hoist at the 
port yardarm, and three hbi.sts 
at the starboard yardarm. In 
what order do you read the dis-" 
play? 

1. Masthead, port yardarm, star- 
board yardarm outboard in 
inboard 

2. Starboard yardarm inboard to 
to outboard, port yardarm, 
masthead 

3. Port yardarm, starboard yard- 
arm outboard to inboard, 

^ masthaad 

4\ Masthead, starboard yardarm 
outboard to inboard, port 
yardarm 
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ll-*26. Your ship is addressed by flag- 
hoist from a merchant , ship. You 
. • indicate that the signal is 
understood by hoisting the 

1. same signal flags and holding 
them at the dip 

2. ANSWER pennant and closing it 
up 

3. ANSWER pennant and holding it 
at the dip 

4. INT flag and closing it up 

11-^27. Assume you are addressed by 

flaghoist from another U.S. Navy 
ship. What signal do you hoist 
to let the other ship know that 
the. signal is not understood? 

1. Hoist the same signal at the 
dip and hoist the interrogative 
pennant close up 

2. Hoist the same signal close up 

3. Hoist the interrogative pennant 
and at the dip 

4. Hoist the same signal close up 
and hoist the interrogative 
pennamt at the dip 

11-28. To indicate that a flaghoist 

signal group i 9 from Pub No. 102^ 
you first hoist 
1. VB 
2., INT 

3. CODE f ' ■: 

4. DESIG 

11-29. What is the proper use of sub- 
stitutes in hoisting the flag- 
hoist. signal DELTA BRAVO TACK 
BRAVO DELTA BRAVO? 

1. D B TACK 1st 2nd 3rd 

2. D B TACK 2nd' 1st 2nd 

3. D B TACK 2nd Isj: 3rd 
^ 4. D B. TACJC 2nd 1st 4th 



• Items 11-30 thru 11-34 refer to 
figure llD. 

11-30. Which illustrations represent 
letters of the alphabet? 
1. A and C 
2 .. B and H 

3. B and E 

4. D €md G 



11-31, 



11-32, 



11-33, 



11-34, 




RED 




RED 


YELLOW 


RED 




RED 



One of the substitute pennants .is 
shovm in part 

1. C 

2. D 

3. E 

4. F 

Which illustrations are examples 
of special flags and pennants? 



1 
2. 
3. 
4. 



B and C 
A and C 
E and F 
F and G 



The numeral pennants are labeled 

1. A and C 

2. A and F 

3. C and F 

4. A, C, and D 

Y-ou are recording flaghoist sig- 
nals in a log. How do you record 
the signals labeled B, A, G, and 
H? 

1. Rp 7 -SPEED THREE 

2. RiOMEO 7 3rd 3 

3. ' Rp7 S3 

4. Rp7 SPEED 3 



RED WHITE 



BLUE 




B 



BLUE 



WHITE 



RED 



WHITE 



BLUE 



GREEN 




BLUE 



RED 



BLUE 



E F G H 

Figure llDi— Flags, pennants, special flags and pennants, and substitutes 
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Leaminfif Objective: Reqognize 
viaual /coramunications- pro- 
cedures 



11-35. What i)ublication contains visual 
communication procedures 

1. ACP 125 

2. ihp IB Vol I 

3. JANAP 119 

4. ACP 129 

11-36. You are about to transmit the 
pyosign ImT by flashing light. 
The overscore tells you to 
y. pause for 5 seconds between 
/ . letters 

\2. transmit a? a single character 
without pausing ^ 

3. transmit the meaning of the 
prosign, i.e., repeat 

4. send th^ word CODE before 
tremsmitting the prosign 

11-37. What is the answer prosign used 
in semaphore? 

1. R 

2. C 

3. U_ 

. 4. AR ' 

11-38. What is the meaning of the pro- 
sign L in a message sent by 
flashing light? 

1. Exempted call sign follows 

2. Call sign follows 

3. Unknown station ' 

4. Relay 

11-39. What is the semaphore equivalent 
for a hyphen? 

1 . — • * • • — ' ■ 

2. . DU - 

. . ■ 4. XE 

11-40. Operating signals are three letter 
.signals, that always begin with 
the letters ^ 

1. B or Q 

2. Q of Z 

3. X or Y 

4. Y or 2 

11-41. All operating signals used by 
non-military activities begin 
with ,the letter 

1. Q 

2. X 

3. Y 

4;::.^ ■ 41 



11-42. QRS.is the operating signal which 
means, send more slowly. How do 
you, on board a ship whose call 
8i.gn is NDHY, ask another U.S. 
..-Navy ship, call sign NFCH, if 
^ ' you should sign al m ore slowly? 

1. NPCH DE NDHY IMI QRS K 

2. NFCH DE NDGY INT QRS K 

3. NFCH DE NDHY QRS IMI K 

4 . NFCH DE NDHY QRS INT K 

11-43. Which of the following call 
signs is an exaunple of an 
international caJl sign? 

1. D p,3 p5 r 

2. NHWZ 

3. AA • 

4. 1 p7 p7 

11-44. What publication contains allied 
address groups? . 

1. ACP 100 

2. ACP 119 

3. ACP 121 ^ 

4. ACP 131 



In items 11-45 thru 11-50, select the 
message component from column B that 
includes the visujal message element in 
column A. « 



A. Elements 

11-45. The ship sending 
the message 

11-46. The message 
group count 

11-47. The date-time 
group 

l'l-48. The originator 

11-49. Relay instructions 

11-50, The accounting 
symbol ^ 



B. Components 

1 . PrQcedure 

2. Preamble 

3. Address 

4. Prefix 



11-51. The message components listed in 
column B. above are part of a 
message's 

1 . heading 

2. text 
/3. ending 

4. transmission instructions 
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What ending prosign is used in 
a message to a merchemt ship? 

1. AS 

2. AR 

3. K 

4. IMI 



Learning Objective: Identify 
sound signals. 



-53. Vou hear the ship's bell ring 
rapidly and then two distinct 
strokes. This tells you that 
there is a 

1. roan overboard, port side 
2« man overboard, starboard side 
3 • fire , forward 
4. fire, amidships 



^ Item 11-54 is either\True or 
• False. 

11*54 « The continuous sounding of any 

fog signal apparatus is a signal 
of distress. 

11-55. How many short blasts does a 
ship sound when hoisting an 
emergency signal to attract the 
attention of other ships in the 
vicinity? 

1. 4 short blasts 

2. 5 short blasts 

3. 6 short bleists 

4. 7 short blasts 
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^ f INAL QUESTION : Whait did you think of this course? Of the text material used 
with the course? Comments and recommendations received from enrollees have been 
a major source of course improvement • You and your command are urged to submit youi 
constructive criticisms and your recoimiiendations • This tear-out form letter is 
provided for your conveuience. Typewrite if possible, ..but legible handwriting is 
Acceptable. ^ ^ 
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